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ABSTRACT 


In this thesis the impact of a new railway on the 
agricultural land use of a selected area is studied. The 
primary emphasis is on changes consequent upon decreased 
freight costs which have resulted from the construction of 
the Great Slave Lake Railway through Alberta's Northern 


Peace River Country in 1962. 

Changes would be anticipated on the basis of some 
Sapecuseor -anduuse theory. ‘The greater the distance £rom a 
farm to railway access points, the greater the proportion of 
total costs allocated to transport. Therefore, as distance 
from the railway increases, intensity of cultivation should 
decrease, and land should be progressively given over to 
Ceops, Cheap to Gransport in relation to their bulk. In 
addition, the new railway should encourage agricultural 


expansion, by decreasing distance to railhead, and therefore 
decreasing transport costs, and also increase the price of 
land near to its elevators, because of the greater locational 
advantages for field crop shipment offered. 

Four factors are selected as potential indicators of 
change. These are extent of the cultivated area, intensity 
CpECULRLCIVaGLON, LCYDeS and Gistribution of Crops grown and 
distribution of land sale values. These indicators are 
examined before and after railway construction. Other possible 
influencing factors are considered in an attempt to isolate 


the impact of the railway. 
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While an expansion of the cultivated area was noted 
between the two time periods, and was more pronounced in 
areas previously most remote from railhead, construction of 
access roads was found. to be probably the most important con- 
Emi eUcOnyecaC tot. = intensity Or Cultivation was, found to 
decline with distance from settlements rather than distance 
PEOnecuesratl Ways ChUOD Glstrioutlon patterns Im, the post 
railway period closely resembled those of the era prior to 
railway construction, and both patterns show a relationship 
to distance from Grimshaw, the former railhead, rather than 
to distance from grain elevators on the Great Slave Lake 
Railway. The land market in the area has apparently not been 
affected by the new railway. Nowhere do land sale values 
show an inverse correspondence with distance from elevators. 
Land sale values in some districts show a partial corres- 
pondence with soil quality and percentage area cultivated, 
while distance from central settlement appears a more approp- 
riate measure in others. 

Lee omconc udedethiak, sin terms OL the indicators 


selected, the Great Slave Lake Railway has had little impact 


Oneche matuce andedistribution of agricultural land use in 
the North Peace, and this is surprising in view of the 


theoretical considerations outlined above. Herein lies the 
Significance of the present work, for it has been shown that 

a railway does not automatically stimulate agricultural ose 
sion and change, and that patterns of production and the nature 
Of the land market’ reflect influences other than distance to 


railway. 
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INTRODUCTION 


This study is the outcome of an interest in the 
Splects Ot mew stransportatton, links, and particularily rail-— 
way lines On districts with an economy based on agriculture. 
The thesis is the result of fieldwork undertaken during the 
summer of 1970 in Alberta's Northern Peace River Country 
(figure 1-1). In 1962 a new railway, the Great Slave Lake 
Railway, (plate 1-1), was constructed through this area, 
motivated by mineral exploitation in the North West 
Territories, and additionally it was expected to greatly 
facilitate the shipment of field crops, especially cereal 
Craits, ee OM tick avea (Canada, Report of the: Royal Commission 
on the Great Slave Lake Railway, 1960). This region, settled 
primarily since the 1920's, had developed without major 
transportation links except the Peace River itself, (plate 
1-2), although many of the settlers who came into the region 
in the 1920's and 1930's believed that the railroad would 
SOOnmLO UlOoweLien man DOOLmoUc lL Cy ditties and gravel eroad, the 
Mackenzie Highway, was constructed through the area in 1948, 
Dit oes GM inoavecdsOVeCmialimelts length. aPrion to the 
construction of the Great Slave Lake Railway, rural communi- 
ties were up to 250 miles from a railway, and variations in 
shipping charges, based on distance from the railway, have 
probably been one of the prime determinants of agricultural 


emphasis within the region. 
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FIGURE 1-1. Location of the Study Area 
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PLATE I=-l:- Canadian National Train leaves Roma on the Great 


Slave Lake Railway. 


PLATE 1-2. The Peace River flowing North from Peace River 


Town. 
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Enemrocus OL interestmin the study is the impact of 
the new railway on the characteristics of agricultural land 
use in and around these rural communities. An attempt is 
made to assess whether changes in the nature and distribution 
of agricultural land, and the prices farmers are prepared to 
pay for this land, have occurred since the railway was con- 
structed. The role of the railway in causing and stimulating 
change is evaluated. 

In Chapter I the theoretical background to the study 
is reviewed and the scope and method of the thesis outlined. 
In the remaining chapters differences in land use and land 
value in the periods before and after railway construction 
are analysed in an attempt to isolate the impact of the 


railway. 
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CHAPTER I 
OBJECTIVES AND SCOPE OF THE STUDY 


Theoretical Background 

Patterns Of agricultural production and the compara-— 
tive advantages of locations for agriculture, in terms of 
their physical resources and their position relative to other 
locations, have been the object of continued study since they 
were first theoretically analysed by von Thunen in 1826. Von 
Thunen attempted to derive the patterns of cultivation, and 
the agricultural systems that would arise in an isolated 
State, uncer specuried timiting assumpcitons (Hall, 1966). 
He suggested that near a central town farmers would grow 
products heavy or bulky in relation to their value, since 
higher transport costs would prevent more remote districts 
from supplying them. He, therefore, postulated that with 
increasing distance from a central town, given the assumptions 
CreUitrormesol ly, -ertrlily mand sunitorm accessibility, land 
would be progressively given up to products cheap to trans- 
POG iene Teton Olle lrevaluce FOr Ehic reason alone 
Sao hyesla Oo LVeale rer cnuidted CONncCentcric rings Or belts 
would form about the town, each with its own particular 
SExp Mee proouct ace tarming systems (Hall, 1966, p. 8). .Far 
from the town the plain grades into an uncultivated wilderness 
Since distances to the town are too great for profitable 
production. 


Von Thunen acknowledged the lack of realism of 


ce eid. bas ae soubirtg pathobee aot 
¥e bora al ous el Jo? ‘anoubasol We" 
tadta aa eridates nei theo tists bes toesuneet Del. 
Yeld Shinde: Yburs fonikitiag Ta toapdo ais south evel ¢ 


act? eebbi cnt peli cay Yo oe the: rv (finstintedle aon. @ 
Bia. Spit sevlsivs Fosse tang ‘Gig Seite ot ‘heagelige | 


s 


hetsloai cx i Salah! Bisee ip:t? Betts ‘puss Vedi m1; 


“tans , . Lot! enoisenuver eran bol] inaee abhor 


worn ivow. etortes-awos ti tines « Yat, eae ees 


éo ry} is. 4 ect Sv AED a fe } oOo #62 ont os “ = VAL ars | ms | will 


= 


Gtiv Jo5S Doseiytaog .smetpasits* (ai «(aga pelyiqgga 


SScisicih Sioes S36m Jievoyvy bltow-<evaego Jr ogareae. 


SND! a yiiein He wi, nevap. iiied lah 6. oe2 Shae eG 


boul iti Lidiesssor inzo Dba a u? ribetoSS3 lion moots 8 
Tenet? S-GEets sfonbosy os gu eévip ‘iewaetespony edt 
qugin sidasns eis 267 | iby Fieiboe nottnture mk 
ated sn aprils iia Spi AaeeTS yigeeie y ba 
-widonl7s6g evo ek Mthe sce, eve wid snot ene aan 
aS” AB ot aa Me 3 te aba 
| italic, neh Heb 


his SRE but maintained that they were a necessary 
part of an argument which isolated the role of one factor, 
distance, in shaping land use patterns. In reality the 
Operation of this factor may be concealed by other variables, 
such as differences in land productivity. 

Dunn, in a restatement of the theory of agricultural 
land use develops this point, and discusses the effect of 
relaxing certain of von Thunen's original assumptions, for 
example the assumption of a featureless plain, and concludes: 


The simplicity of land use patterns is destroyed 
once and for all. However, this does not'mean that 


order and system are destroyed. It means that the 
order imposed by the economic influence of distance 
Ede seonwancreasang! 7 sconpsexerornse. she (Dunny,~1955, 
(me 2 OS) 


The search for that order imposed by the influence 
of distance, im a Situation where soil fertility and accessi- 
D1 Uveye areeneL Uuntcorm, 1S the principal aim of the present 
work. The problem to be examined is what changes in the 
pattern of cultivation have occurred since the construction 
of the Great Slave Lake Railway, and whether these changes 
may be related to distance from railway access points. 

Von Thunen did consider the effects of relaxing 
Certain assumptions such as uniform land quality and accessi- 
Dieiey wees conc udedutiadtetne morm Of the Concentric bands 
would vary accordingly. Thus, the impact of a navigable 
river, or other transport route, on his theoretical scheme, 
was to reduce transport costs along the new routeway, and 


destroy the symmetry of the concentric bands. As a result, 
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7 
zones of production expanded along the line of the route and 
contracted elsewhere, assuming unlimited access to the new 
routeway. While this assumption is largely accurate for a 
road or river, limitations in access to railways might be 
expected to generate different patterns. The effect of a 
new railway line on the surrounding land use, and the role 
of existing communications in modifying such effects is the 
specific concern of the present work. 

Diemwpateerner OL Agricultural, production and the: land 
market in any area are closely linked, for when a purchaser 
acquires land he acquires two goods, land and location, in 
One transaction and makes one payment for the combination. 
Assuming that physical factors are uniform the profit a 
farmer makes on a particular product is equal to the price 
received, less the costs of production and shipment to 
market. The greater the distance to market, the greater. the 
proportion of the farmer's income meen Ted COmLTaAnSpOrt 
Coatscemmearmers Diderent tor land according to the profita- 
Paecy eOcCmEMCm landecndelescs location, and) the greater the 
aliccatlone Lor turansport costs, the Less the allocation for 
rent. The rent per unit area that a farmer is willing to 
pay for land at different locations is defined by a bid rent 
function, a simple linear form of which is shown in figure 
1-2. The gradient and form of the rent decline curve is 
fixed by transport costs, and may assume an exponential 
Tather than a linear form. Hoover (1948) has discussed the 


Serects sot levels of transter costs on the slope of rent 
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Land value 


Distance from centre 


FIGURE 1-2 Bid Rent Curve 
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gradients. He concludes that when transport is costly, the 
IMaximum rent a user is prepared to pay for land declines 
YeplolyewilEneincreasing Gistance from a central point. 

Along routes of cheap transport the corresponding rent 
gradient is relatively flat. Beyond a certain point the cost 
of shipment becomes so great, and the capability to pay rent 
declines so far that the land is no longer used. Since 
Seas costs vary between different crops, the slope of 
the rent gradient varies between different crops. Steeper 
bid rent curves capture locations nearest to centres with a 
locational advantage, and a concentric pattern of different 
crop zones is derived, irrespective of the shape of the 
CuLVe Melts provides the wthneoretical rationale £0r Variations 
in land use with distance from a centre. 

Hoover has examined the possibility of gaps in the 
Pentecuadient, related. to factors other than distance, for 
example soil fertility. Von Thunen had noted this possibility 
and suggested that outliers of intensive cultivation might be 
found at a considerable distance from the central town on 
land of high quality. Conversely, poor quality land near to 
the town might be left uncultivated. 

The slope of rent gradients away from railway access 
points will be examined here to determine the characteristics 
of the land market in the study area, and variations in the 
rate of decline, and gaps in the gradient will be related to 
variables other than distance from the railway. The land use 


and land value concepts discussed are based on the assumption 
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10 
that farmers act rationally, in accordance with economic 
motives, such as goal maximisation and have perfect knowledge 
about market conditions, in addition to knowledge about their 
own resource base and its limitations. Bartholomew (1967) 
has argued that these are not realistic assumptions, and that 
human behaviour is best represented by stochastic rather than 
deterministic models. Farmers may, for example, react to 
perceived rather than actual opportunities, and land use 
patterns may represent the outcome of stochastic processes, 
governed by probabilistic laws. Little work has so far been 
done in agricultural geography on the farmer's perception of 
his physical and economic environment, except in relation to 
Natural hazards, for example drought (Saarinen, 1966) and 
Eros te ney Lek jin 0) F. 

In a recent paper Day and Tinney (1969) have suggested 
that the assumption of perfect knowledge of the farmer's cost 
conditions and resource limitations alone is sufficient for 
the development of an accurate land use model, even with 
ignorance of market demand and equilibrium output prices. A 
new version of the von Thunen thesis is derived, which permits 
dynamic analysis. The theory illustrates that the market can 
direct an economy to competitive equilibrium through a 
sequence of successive adjustments through to a final 
Stoic leioecOlMICLOnMOLeCOVel, 1b, Can do So through the 
SCuLv ities on tTotaonal (maximising) but ignorant decision 
makers, whose actions differ from their expectations. [In 


spite of a complete lack of knowledge of market demand the 
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price system guides the decision makers to a break-even 
point, where costs to consumers are minimised, and where 
Plans in face macchirealisations (Day & Tinney; "1969, ‘pf 150). 

Despite the implications of this argument based on 
imperfect knowledge, there remains the possibility that the 
PeEmemenocomee aceerottond lly im *accordancée with economic 
motives. His farming methods may be a response to both his 
perception of the quality of his environment, which may or 
Nayenoe correspond with the actual quality of the environ 


Mentpreand Nis farming backgrounds “In this case*actual 


farming patterns should not be expected to approximate 
theoretical models, on the basis of rational assessment of 


VOCAL One characteamselesy although they may do so accidentally . 


Literature Review 
There have been several studies of the impact of new 
railways on selected regions (Clarke 1966, Due 1967, 
Witeeinogconel 66,80 Conlon. 1965). All emphasise the inevyi— 
tabrlity OL economic development in the wake of railway 
Sons EUGeLON yew Com Lheeexcepelon OL -O Connon, who takes a 
more guarded attitude towards this conclusion. Despite 
Jefferson's (1928) implication of a decline in the intensity 
of economic activity as distance from a railway line iieresseds 
allethe savers cited are qualitative evaluations Of impact. 
From these studies the following points of relevance 
to this study emerge. A railway will not automatically 


stimulate development in an area, especially where this area 
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12 
Mstalveaady served by road transport. This factor has; there- 
fore, been incorporated into one of the working hypotheses 
of the present study. The papers cited also warn of the 
dangers of over-estimating potential effects. In addition 
there is seen to exist a need for the quantitative measure- 
ment of railway impact on land utilization and land markets. 
SuGhean evaluat lonsnassamplications for transport planning 
as Barbour (1964) has suggested. The present study follows 
Jefferson's lead in seeking to identify any distance-decay 
relationships between the railway and the nature or intensity 
of agricultural land use, and the level of land values in 
the study area. 

Research conducted on the highway impact problem is 
of relevance to the present topic. In the United States 
several workers have examined the impact of new expressways 
Oneadjacentaland uses and land values (Adkins, 1957, Cribbins 
1965). Changing land values are seen as the outcome of 
competitive bidding for locations, as classical land use 
theory indicates. As locational advantages change with 
developing route networks, land values respond. A railway 
Might be expected to generate similar changes. An objection 
to these types of study is that they exemplify the 'before . 
aidsatpsecomedopEoaci. 9 in highway impact research the transport 
situation is examined over a given time period in an area 
Withiasnewltransport facility, and an area with no such 
facility..s This Latter area serves as a control, against 


which changes can be evaluated. This method has been 
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ibs) 
criticised by Adler (Fromm, 1965) as assuming an unrealistic 
static situation, especially with regard to traffic alter- 
natives. Improvements in other transport facilities within 
a study area may modify the impact of the new facility, and 
this should be taken into account in assessing its impact. 
THES Criticism is not valid in the present Study. Since the 
economy of the study area is based primarily on grain farming, 
ends trucking cannot yet compete against rail haulage for 
Grain, a Pe high bulk to value ratios, highway improve- 
avntes are not expected to have seriously affected the agri- 
cultural situation in the study area. The 'before and after' 
approach suggested by highway impact studies is, therefore, 
Hist irae si Ne ciSmWwork . 

Also relevant to this thesis is Garrison's (1956) 
study of the impact of improvement of rural roads on 
locational utility, as expressed in property values. The 
findings of his work have been used in designing the present 
research. Garrison used regression techniques to correlate 
land values with economic distance to various locations. He 
expected values to vary with the inverse of distance, on the 
basis that costs of transfer have been observed to be concave 
upward (Hoover 1948). Changes in values were used to infer 
POocdsimpaca, what study emphasises the need to select a 
realistic measure of distance to destination, rather than 
straight-line distance. In the present study correlation 
techniques are one possible method for identifying functional 


relationships between property values and distance from 
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14 
railway access points. Where correlation coefficients are 
Significant, and the number and distribution of data points 
permits, property values will be regressed against distance 
from railhead. Distance will be taken as the shortest 
distance to elevators measured along all-weather access 


roads. 


Research Hypotheses 

Since routeways function by connecting places, route 
improvements and additions provide better locational linkages 
between places served. The impact of a new railway is 
examined in this thesis in the light of the relationships 
between locations, using theories of agricultural location 
and land rent, outlined above, as a conceptual basis for the 
study. The railway is postulated to have altered patterns 
Geecululvaclonminpethne Study area iby aktecting the nature 
and intensity of agricultural land use and modifying its 
Spdblo Me Chonactem@ Stics. a MoLe specifically four research 
hypotheses relating to the impact of the railway will be 
tested: 
1. Construction of the GSLR has encouraged an expansion 
of the cultivated area onto previously uncleared land. 
Dae cols t ey eOLaCcilelLvatloOn, as measured by the percentage 
Ogelincma elas SLVenepolnt Under crop, declines as distance 
from railway access points increases. 
3. The railway has altered the types of crops grown in 


different districts throughout the region, and within each 
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15 
Cistmicre bully icrops which are costly to transport are 
concentrated around elevators, with crops with a higher 
value to bulk ratio cultivated in more remote areas. 
4. The railway has affected the land market in the area, 
by increasing the value of land with better locational 
sovantages sor i1eldscrop, shipment. That is, the utility 
of sites, and the value attached to them, is hypothesised 
COm Jere slLunction of accessibility to shipping points on the 
railway, other things being equal. 

Where hypotheses are rejected, factors other than 
distance from railway access points will be considered. The 
role of existing communications in determining land use 
patterns, and limitations on the impact of the railway caused 
by market conditions are two possibilities for consideration 


Tin cn eS uCOnLe xt. 


The Study Area 

The Northern Peace River Yegion of Alberta is the 
SendyedGeds(rlgures 1-l and 2-1). “he area forms a clearly 
defined unit bounded by the Peace River to the east, and 
ptesecred Higniandsplateaus tO the north and west. «The 
Northern Alberta Railway to the south provides a convenient 
boundary line, since the town of Grimshaw located on this 
Tine was the railhead prior to the contruction of the new 


railway line, the Great Slave Lake Railway (GSLR). 


ater ‘lel sed? .anoagide gozb. bfe)i sale 


ry - 


hse leoulsn aval et maria ot beroatds otis. oft inti 
afd Ao ented ralggbte: 52 wiles 6 Ma > 
a oe stigte gutie Spats Hetion gs 

T - 
Aaay Santo ‘Boggonas. i a ens Soe: =peoer@ ial 
oiit' :..hesoblenGo | S54 Chitw esp fog. deanen yaaliet ted aBss 13-3 
: : >i 
pew biel pnigiss2iyl Al sughteprduimneo paieehee te 8 
bearso EWE rT oid 2o 25 wait s > 20) CH ottcs intl hon 


tietteteb? enc 9 20) esisilidiysos aa} Sak a vote 


- 
ae 


a 
- 


ial ar su teh’ A 3© noinps soviIg Soé6e'l nists ere -_ 
(ites f satae nex SiT .{i-f baa I=L eects) 
es ‘ease ots ot 2sovin achot esis 7. hadapadg aad 


ett” 23ebe Die al ais aa slbateley Sno lidte tet, 
aasdugenbe B ‘eubévends ‘dean “‘bAe Oo eee 


a ee 


a . i oon 
pea 


4 ree : 


16 


Data Sources 


Fireld) research. «In 1970 a land use survey of the 
area was undertaken. As it represents an area of approxi- 
mately 7/000 square miles, total mapping was impractical given 
Timegilams tatlong. and, the, diftticultwes of terrain.’ Asample 
survey was drawn up on the basis of work conducted by Proud- 
FOOT 942)" Woodes(1.955).,. and <a pilot-survey) carried out. by 
thesauthorm (Robinson, 1969) using a traverse technique. 
Characteristics of physical environment and crop cover were 
feeorded at a Erequency of J-1/2 miles along each transect. 


(For detailed survey procedures see Appendix A). 


Other data. With the exception of property values, 
all other data were derived from previously published maps, 
reports and statistical bulletins. Comparative land use data 
were obtained from the Canada Land Inventory Surveys, based on 
1954 aerial photography. The sampling network from the 1970 
field survey was superimposed on the Canada Land Inventory 
maps and the type of land use at each sample point similarly 
recorded. A study conducted in 1961 by the Geographical 
Branch, Department of Mines and Technical Surveys, Government 
of Canada, and designed as "a benchmark" (Maxwell 1964), 
against which the impact of the GSLR might be measured, yielded 


further information. Property values were obtained from the 
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SPoCordsmor the Farm Credit Corporation, and the Department 


of Lands and Forests, Government of Alberta. Dominion Bureau 
Cteotertistics puUDLIications provided other statistical 
information. 

Regrettably no information could be obtained from 
Canadian National Railways about the structure of freight 
costs and the nature of freight carried on the GSLR. Much 
information had, therefore,to be indirectly inferred from 


Ovuner-aata. 


The Organisation of the Work 

in Chapter 2 the agricultural characteristics of the 
Northern Peace River region will be examined to determine 
whether changes have occurred in the eight years since 
Ext Way CONustruction. Trends inwagricultural marketing and 
production in the study area will be compared with those in 
other areas, to determine whether such trends form a part 
of wider regional changes, or whether they are specifically 
related to factors operating within the Northern Peace River 
Country. the Alberta Peace Country, defined as Census 
Division 15, Alberta and the Prairie Provinces will be used 
for these comparisons. Internal contrasts, within the study 
region, in distance from the new railway, and its access 
points, and jlistance from the former railhead at Grimshaw, 
serve to provide controls for the measurement of change. In 
addition to internal changes, variations in national market 


endsee Ore conaLtetons Lot agricultural products will be 
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examined to ascertain whether factors external to the North 
Peace Country have been more responsible for changes within 
the area. 

tn@Chapeer othe extent of the cultivated area in 
1954 and 1970 will be compared. Filter mapping techniques, 
as outlined by Haggett (1965), are suitable for generalising 
data in order to recognise significant trends. Trend surface 
analysis and generalised contour mapping will be used to 
6xamine the distribution of the cultivated area at the two 
time periods. 

thew Vwecr IU elonrol the principal field crops), and 
the factors which influence these distributions will be 
examined in Chapter 4. The relationship of zones of crop 
predominance to distance from railhead at Grimshaw, and to 
railheads on the GSLR will be studied. Gomer veone OLeCrLop 
predominance between 1962 and 1970, using field data gathered 
by the Geographical Branch, and the 1970 field survey data, 
will be made to determine whether changes have occurred since 
GEnSsEecuiculOnwOreLieutallWay. a Wlthin districts the pattern of 
land use will be examined to assess whether any recognisable 
relationship exists between crop type produced and distance 
from grain elevators. 

In Chapter 5 Spearman's rank correlation technique 
ViWimlemUsedmcO Les. —LOLuregularities in the dastribution of 
land values, as distance from railway access points increases. 


If relationships are recognised, an attempt will be made to 
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ike) 
define a more precise functional relationship between the two 
variables. Other possible explanatory variables will be 


considered if the distance hypothesis is rejected. 


CHAPTER: 2 
CHANGES IN AGRICULTURAL EMPHASIS, 1950-1970 


Introduction 

Prior to a detailed spatial analysis of the agri- 
cultural characteristics: of the™ North Peace River Country, 
broad regional trends in the production and marketing of 
crops and livestock in the area will be examined to determine 
whether these show any changes over time, and whether such 
enanges are attributable to the impact of the GSLR. Any 
changes noted will be discussed in relation to possible 
causative factors, operating within and outside the study 
region. Trends recognised will be compared with those 
found in other regions to determine whether the North Peace 
Situation is characteristic of wider regional trends, or 
whether internal factors are operating to stimulate greater 


or lesser rates of change in the study area. 


Siangesein hreight Rateystructure 

Before the construction of the GSLR all crop shipments 
from the North Peace (figure 2-1) were channelled through the 
railhead at Grimshaw on the Northern Alberta Railway. For 
PaLMeLeaintie Northern Aistricts in Improvement District 23, 
distances of 250 miles were involved in shipping crops to 
railhead, and this represented a high proportion of gross 


income allocated to transport costs. Trucking costs averaged 
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FIGURE 2-1 The Northern Peace River Country 
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/-l1/2 cents per ton mile (Canada, Report of the Royal 
Commission on the GSLR, 1960). Prior to the construction 
of the railway this represented a cost of approximately 
BOR Cel ese Orascom nm chestOrt Vermilion district to ship 
onewhindredwelgntsot his grain to Grimshaw, (Lovering, 1963), 
with an adeieaiemall cost of approximately 24 cents per hundred- 
WerGntesOr uranster, py rail to the shipping port. The GSLR 
has drastically reduced shipping charges, by reducing 
distances to the railroad to a maximum of 80 miles. Under 
Crows Nest Pass freight rates the cost of shipping one 
Minar eaveicht of grain from High Level to Vancouver was 31 
Cents vice a ws urtner reduction in L967 to, 29 "cents, when 
the Alberta Resources Railway, connecting Grande Prairie and 
Hinton was canpleted (figure 2-2) For tarmers in tthe Fort 
Verma lion-La Crete district an additional 20 cents a hundred- 
weight is required to ship crops to High Level by truck. 
Freight costs have, therefore, been reduced to almost half 
their former level, and this has greatly reduced the propor- 
EtOnPOtegcOss! income weaken up by transport, COSts.. If has 
been estimated that for a farmer in the Manning area the 
CLO Le toneOLeablalLlWwayeaccess DOint ni the district has 
reduced the proportion of wheat production costs made up 
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DVelLOLaletranepes tecosts (fromel0s to 1S= sand this 1s 


lpers. Comm., Lyle Ray, Elevator Manager, Alberta 
Wheat Pool, Manning. 


~Ders. Comm., Mr. E. Finnebraaten, Department of 
Municipal Affairs, Agricultural Service Board, Manning. 
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estimated to represent an annual cash saving to such a farmer 
shipping 1400 bushels of wheat per year of approximately 140 
dollars (Canada, Report of the Royal Commission on the GSLR, 
T9600) 

The construction of the railway has altered the 
relative position of the districts. within the study area in 
terms of distances to railhead and grain-elevator facilities, 
while at the same time reducing freight costs overall. Given 
theses changes in the structure of transport costs two conse-— 
quences of the construction of the railway for field crop 
Sivonen eee omeciesstudayrarecarare postulated. Kirst, the 
Maj jOm@mey OL Cropesiipments will no longer be channelled 
Livougj@eGarimshaw,sout through one of four Sets of elevators 
located on the GSLR. Second, shipments of cash crops will 
have increased relative to other areas, because of the 
MncenelyveewOr crelgnut cost reductions. 

Livestock have always been, and still continue to be 
trucked from the study area to market because of the advantages 
of regular and direct through-shipment offered by highway 
transport, and it is postulated that railway construction 
will not have affected livestock production and marketing 


directly. 


Field Crop Shipments 
Total crop shipments from the study area Since 1950 
are given in figure 2-3. Shipments on the GSLR were Peds te 


made in the crop year 1962-63, prior to that year all 
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study area estimated as 803% of 
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Canada, Report of -thesRoyal 


Commisouon on the Great Slave Lake 


Railway. 


962-1970 actual shipments on the 
Railway, Board of Grain Commissioners, 
GOURVE Mie VaLOn ReColpus at 
Individual Prairie Points. 


FIGURE 2-3 Shipments of Field Crops 
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26 
shipments were channelled through Grimshaw, and 80% of crops 
shipped from Grimshaw were estimated to have originated in 
the study area (Canada, Report of the Royal Commission on the 
GSLR, 1960). Shipments have fluctuated markedly in the 
twenty year period since 1950. After 1955 the general trend 
has been an increase in crop shipments. Since the GSLR began 
operation in 1962 three peaks in the graph are shown in 1963 
1265¢ang 1968, and it 1s interesting that in each of these 
years new elevators began operation on the railway. These 
peaks may represent the immediate shipment from new elevators 
of crops which had been in storage on farms, awaiting the new 
facility, and as such may represent more than one year's 
produce tion: 

Receipts! of field crops at individual elevator points 
since 1950 are shown in table 2-1. The first year that the 
GSLR handled crop shipments receipts at Grimshaw dropped by 
over 50% and combined totals at Grimshaw and Manning showed 
an increase of 17.9% over the previous crop year, and an 
increase of 48% over the previous ten year average of 
1,757,628 bushels. In the crop year 1963-64 shipments from 
the Norven Peace tells by 30.4% over the previous year, but 31% 
of this decline was registered at Grimshaw, suggesting that 
some districts between Grimshaw and Manning which had 
previously shipped to the former, switched to Manning. In 
1964-1965 two further sets of elevators were opened on the 


GSLR at High Level and Keg River, and totals shipped from 
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Manning decreased accordingly. Marked increases in total 
shipments were registered in the North Peace in the years 
POCpPo ov wrtneassecord high ineerop year 1967-1968, ee 
year the Hawk Hills elevator opened. Although the Hawk 
Hills district, which previously shipped to Manning, contri- 
buted over 200,000 bushels to a record total of over three 
and a half million bushels, the majority of the increase 
was recorded for the High Level elevators, serving the High 
Level-Fort Vermilion-La Crete farming district. 

These statistics suggest that not only has there 
been a spatial change in shipping patterns since the construc- 
tion of the GSLR, but also a change in quantities shipped, 
with differences in rates of increase of shipments between 
areas. This suggests that a more detailed examination of 
Shipment by individual crops might be profitable. Since the 
GSLR is the only railway directly serving the study area, and 
the North Peace is the only agricultural region the railway 
traverses, the situation in the study area may be directly 


inferred from shipments on the railway. 


Wheat 

Shipments of wheat from the study area since the crop 
year 1962-1963, when the first elevators on the GSLR were 
opened at Manning, are shown in figure 2-4. Also shown are 
the corresponding figures for the Northern Alberta Railway, 
which handled shipments from the study area before 1962, and 


still continued to receive crops from a small area to the 
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FIGURE 2-4 Marketing of Wheat in the Prairie Provinces 
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30 
north, bounded by the Whitemud River, after the GSLR was in 
Operation. Wheat shipments from Alberta and the Prairie 
Provinces are also shown for comparison. The North Peace 
shows no marked deviation from the wider regional trends, 
except for a pronounced drop in shipments in the crop years 
1964-1966. This suggests that variations in wheat shipments 
from the area are the result of external PaCtOrs wat .ecLing 
the country as a whole, as well as changes in the local 
transportation system. Major fluctuations are seen generally 
as a response to the national market siutation. With the 
increases in wheat exports in the early 1960's (figure 2-5) 
producing areas everywhere registered increases in shipments 
until 1965 when the majority of areas registered a decline. 
Corresponding decreases are related to the drop in sales since 
crop year 1965-1966. The response to falling wheat exports 
is reflected in the lower shipments in the following crop 
VeatamoecUl CEOLms LOGagesOL CaLnyOVerD SLOCKS = at Country 
elevators and at overseas shipping points. The Canadian 
Wheat Board regulates the flows and shipments of wheat 
within the country by a quota system, which sets limits on 
the quantities which may be delivered by the farmer to his 
local elevator for shipment to market. This regulatory 
mechanism, plus the storage of excess wheat on farms and in 
elevators, conceals the response of the individual farmer 
to changes in the opportunities for shipping wheat, and 


suggests that an examination of actual production might be 
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Wheat Flour 
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profi van le, 

Acreage in wheat for the North Peace region for the 
period 1951-1970 is shown in figure 2-6, by Municipal and 
Improvement Districts. During the period in which the GSLR 
became operative all areas except the most southerly district, 
MD 135, registered increases in wheat production up to 1966. 
The greatest rates of increase through the early 1960's were 
rete 2s (formerlyeiD E46 7and 147), the area previously most 
remote from railhead. ID 22, which enjoyed comparatively 
easy access to the outside over the road built in the late 
1920's to Grimshaw, registered a smaller percentage increase 
POPC eset Dm Som NOmcretritt closest to the former 
railhead, registered a slight decline. Since 1966 acreage 
haicmoec LinedminealiwdiStricts,. 

These statistics suggest a correspondence between 
wheat production and the export of wheat, and it is postulated 
that the decline in acreage since 1966 is a consequence of 
the unfavourable wheat marketing conditions and government 
encouragement of alternative crops or summer-fallow at the 
expense of wheat. Despite the incentive of reduced freight 
costs, the impact of the GSLR has been limited by the inter- 
national market for wheat. 

The strongest evidence for the impact of the new 
Tavivay Oumthe pLOductlon OL wheat 1s offered by the differ- 
ences in the relative rates of increase between districts. 


A more detailed spatial analysis of intra-regional differences 
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FIGURE 2-6 


Wheat Acreage by Districts 
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Eimeweelvatlon and crop production will be undertaken in 


Chapters 3 and 4. 


Coarse Grains 

the high transportation costs that gave only small 
net returns from wheat in areas remote from Grimshaw prior 
to the construction of the GSLR, made the cost of trucking 
bulky, low-value coarse grains prohibitive. A freight rate of 57 
cents per 100 pounds from Fort Vermilion to Grimshaw was 
applicable to both wheat and coarse grains, but the latter 
commanded a much lower market price. In 1962 the unit price 
for wheat approximated $1.50 per bushel, while oats and 
barley brought 44 cents and 70 cents respectively (Lovering, 
1963). The reduction of transport costs consequent upon the 
construction of the new railway might be expected to act as 
a strong incentive for the outshipment of these grains as an 
alternative source of income, particularly where such physical 
Characteristics as Climatemand soLlls, or the prevailing 
market conditions better favour coarse grains. Shipments of 
oats and barley from the North Peace, in comparison with 
other areas are shown in figures 2-7 and 2-8. Deviations 
from the regional trend are immediately apparent. Oats 
shipments fluctuated markedly until 1967, but with a generally 
declining trend. “In 1968 a sharp incréase was registered. 
Barley, like wheat and oats, registered a strong decline in 
1966, although this decrease was also registered in the 


Srovince as sa whole. Since 1962-1963 the general trend has 
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FIGURE 2-7 Marketing of Oats in the Prairie 
| Provinces 


of 


al 


: ornlinl efyodla apyediind y, 


} 
peried eve Sai Mol? ~ os y 


: 
5 


od 
* 
ib 


Log. 
Bushels 


100 million 


Prairie Provinces 


Alberta 


10 million 


Northern Alberta Railway 


Great Slave Lake Railway 
I million 


100000 


Data Source Grain Trade of Corode 


The Wheat Review 


Crop year ending 


eee [ee eee | Crees | wees | eae es | 
1957 58 59 60 6) 62 63 64 65 66 67 68 69 70 


Figure 2-8 Marketing of Barley in the Prairie Provinces 


Oy 
been an increase in barley shipments on the GSLR, from the 
study area. Since this increase is not registered in the 
province as a whole, it may represent the sale of barley 
from the North Peace to other Alberta feeders, rather than an 
increase in export of barley. Realised prices for these 
grains have not varied significantly over the period 1950 to 
1970, and in fact prices for oats reached relative highs 
between 1965 and 1968 when shipments were low (Alberta, 
Départment of Agriculture, 1966). This, and the deviation 
of the North Peace situation from that of a wider area, 
Suggests internal factors may have been responsible for 
these changes. 

PROGUCTION Or COaLse Grains 2s Shown in figure 2-9. 
Oats production declined everywhere between 1961 and 1966, 
but increased everywhere since 1966. Barley production has 
SOW as Steady Increase HneipD 22 and ID 23, although the 
rate of increase has been greater, as with wheat production, 
MipeiesmOstenorciermiyedistricts. [tis interesting to note 
eoateacspite thesdLopein banley "shipments. trom the study area 
in, 1965-1966, production was increasing throughout the area. 
This suggests the increased production of barley for use or 
Sale’as a feed crop within the North Peace. Trends in oats 
production correspond more closely with shipment statistics. 

A combined plot of oats and barley production (figure 
2-10) emphasises the greater rate of increase since 1966 in 


TUeZo ee primar. VeeccOuUntcead ston by increases in barley 
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Coarse Grain Acreage by District 
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40 
production. The dampening of fluctuations in the combined 
plot suggests that the increase in barley production may 
have been accelerated by a changeover from oats to barley in 
some districts. This possibility is developed below.» Although 
barley has as high a protein content as oats, and has a 
higher nutrient value, oats were for long favoured particu- 
lanly in the Fort Vermilion-La Crete district, due to the 
conventionally oriented Mennonite settlers in that area, whose 
traditional farm practices were geared to oats as a feed 
grain. Barley was for long not regarded as a particularly 
reliable crop (Maxwell, 1964, p. 119). The recent increase 
PIMEnem IMD OGeaniCesOLmbarleyecuLEivatlon, DabticulanlLy at 
the expense of oats, is probably attributable to two related 
factors. First, the experimental farm at Fort Vermilion has 
encouraged hog raising in the district as an alternative 
source of income since the market conditions for wheat, and 
the length of the frost-free season make wheat a high risk 
crop.t In addition barley is more efficient than oats as a 
Single feed for hog raising. 

PE UsmPOssloLee Linea tic einccease in barley production 
partly at the expense of oats, may have been encouraged by 
ChemeONSctEmuictlon Ob tie GSER. the most costly crop to ship 
CLOumLOe Opp a OLCRLOMLDoL Way CONStLUCtLOnN, Was COarse Grain; ~ 


because of the high amount of dockage and therefore a high 


loors. comm., Mr. B. Siemens, Superintendent, 


Experimental Farm, Fort Vermilion. 
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Al 
Bei ecOevalveeratio. —MOost sof the coarse grain grown was, 
therefore, used as feed grain for local livestock. When 
facilities became available for shipping this grain at only 
a fraction of its former cost, it would be more profitable 
to emphasise barley, since this realised a higher price than 
oats, and shipping costs for the two crops were equal. The 
greater rate of increase in barley production in the more 
northerly areas again supports an argument for changes 
Besulling seroma cles Const rictci1oneOot seneEGoLR. |However, in 
this case other factors, particularly the growing emphasis 


on hog production, have also contributed to the change. 


Oilseeds 

Large-scale production of flaxseed and rapeseed is 
relatively new to western Canada, having developed only 
since [950m (Maswell ye LI04 wD ime elnewintrogcuctaon of these 
crops was important for farmers in the Dixonville-Fort 
Vermilion area, prior to the construction of the GSLR, not 
only because their production involved the use of traditional 
grain farming techniques and equipment, but also because of 
the greater net return from these crops than from wheat, when 
high Sheen steht ete costs were encountered (Maxwell, 1964, 
Dem eeOilsecentc Wad stheic greatest impact an. the ReRenern 
Gistrictso es (olate 2). — Although trucking costs to Grimshaw 
Wetesiigter than for grain, at 85 cents per 100 pounds, 
dockage was less, and gross returns per acre, delivered at 


Grimsiaw, were Considerably higher than for wheat, and were 
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43 
triple the returns from coarse grains (Lovering, 1964). 

Shipments of rapeseed increased after the crop year 
1963-1964, but showed a marked decline between 1968 and 1969 
(Etgure 2-11)r “This trend is simitar to a wider regional 
pattern. Decreases in shipments in 1969 were a consequence 
of an over-abundance of the crop on world markets, and hence 
low prices, accentuated by the fact that Canada's unsubsidised 
Oilseed crops must compete on the world market with the heavily 
subsidised products of other countries (Rapeseed Association 
of Canada, 1968). Despite recent marketing problems, produc- 
tion of the crop in the study area shows a general increase 
theatre eusmol OCem les simMcrOoguiction in ithe Late 1950's 
(figure 2-12), but no notable differences in rates of increase 
between districts are apparent. 

Shipments of flaxseed from the study area reveal a 
trend markedly different from the wider regional pattern 
(ELouULe 2-3) ins the North Peace’ a steady decline in tlax-— 
seed shipments since the crop year 1964-1965 is apparent. 
Decreases in acreage over the same period are shown in figure 
DIA Thesprincipal reason tor this decline 1s that flax 
has been produced continually in the area for too long, and 
severe rusting has led to diseased crops (Canada Department 


Sm AgGELCuLeULre, 01958)". 


Summary 
Treenas in thesmarketing and production of field crops 
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FIGURE 2-11 Marketing of Rape seed in the Prairie Provinces 
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FIGURE 2-12 Rapeseed Acreage by District 
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FIGURE 2-13 Marketing of Flaxseed in the 
Prairie Provinces 
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FIGURE 2 -14 Flaxseed Acreage by District 
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48 
GSLR suggest. that by beneficially altering the freight rate 
structure, the railway has encouraged changes in the produc- 
tions OlLeCeciGrops sw varuicilarlyain the previously most 
remote northern districts. However, world market conditions 
appear to have limited the railway's impact, and have been 
largely responsible for recent declines in wheat and rapeseed 
production. Nevertheless, because of the availability of an 
economical transport link farmers have been able to search 
out and supply alternative markets, which freight costs would 
DaverMades 1 ts pronibitives towreach prior to Lhe construction 
Org eie GCOLRPes bOrumexample,, One Cacload Of canary seeds per, 
week is shipped from High Level to New York to meet the needs 


Ome chase Clive SeCanany population.+ 


The strongest indicators 

Cie Nene Bier old Crops production) induced, by callway construc— 
tion are the differences in rates of increase between dist- 
Microw mOsteOto oo Vacormewieatrand barley. LD 23, previously 
most remote from railhead, registered the greatest rate of 
Caenge, mW eles alUst alc esmolOsers eOuthe former Gailhead showed 


lesser rates of change. These differences will be examined 


LUBcNet sie chiesLoOLJOwingechaptens.. 


Livestock 
Since: che majocubyeOusLEvestociware Shipped (trom the 
study area by road, due to the advantages of convenience and 


Pini noone ceCmoymeLUCK—tLLanowOnt that 1s) crequent tregqular 


lpers. comm., Federal Grain Agent, High Level. 
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Services, lace of delays and no necessity for transshipment, 
the reduction in freight costs consequent upon the construc- 
elOnmOr uneeGoLRe througa the study area is postulated to 
Navernot, directly affected livestock production and marketing. 

Beet GaculomaoniGmsiogasare, Gne principal animals raised 
in the North Peace for market. Numbers Of cattle increased 
fie De LOomanOm Lm Enid lel OGG cure 2-15) 5 “Since then 
MD 135 has registered a marked decline, while ID 22 has 
continued to register increasing numbers. In the northern 
districts cattle numbers decreased slightly between 1961 and 
1966, but increased slightly after that date. The greatest 
MUMberSeOLeCaetlomare ane D222, centred on Dixonville, in 
the Whitemud River valley. Here the majority of cropland is 
Wert secutommieced soretneand Eorage, crop production, and 
supports a beef cattle economy. This is an area of many 
small farms and homesteads on nitrogen deficient, below 
average grey-wooded soil, poorly adapted to cash crop 
PapmiiG eh reewelly 966) .6 his and the frost hazard in 
the district (Maxwell, 1963) suggest that the physical 
GOncLELONnsmereathnen than thnesnature Of transportation fLacili- 
ties, are the prime Aeterna t of farming type, and changes 
in cattle numbers are not seen as a response to railway 
Construction. 

Hog eLEoduction dropped teeh eylah, selibenererieherss Gley Geigiey yeisleht, 
area between 1961 and 1966, but this trend is also charac- 


Peristic Oocecensus Division!l5 and the province as a whole 
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FIGURE 2-15 Cattle Numbers 
by Districts 


Syl 


(Alberta, Peeartmenteot Agriculture, 1966), and is not, 
therefore, related to factors operating solely within the 
study area (figure 2-16). | 

Mite becioatOneslgjestostlat. a more detailed 
examination, of trendsein livestock production and marketing 


is probably not directly relevant to the present topic. 
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FIGURE 2-16 Hog Production in Alberta 
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THE DISTRIBUTION OF CULTIVATED LAND 


PieeOoductLon 

In the preceding chapter the changes that have 
6ccvrred inwtne: scudyeageas since the construction of the 
Great Slave Lake Railway were examined, and possible 
reasons for change suggested. The strongest evidence found 
for changes induced by the railway was the difference in 
the rates of change of field crop production between dist- 
ricts. These findings suggest that a detailed examination 
of spatial changes by subareas might prove useful. The 
present distribution of cultivated area is examined to 
determine whether any recognisable relationship exists 
between intensity of cultivation and distance from railway 
access points. The extent of the cultivated area prior to 
Encderollowingeradl wayeconsLructilon 1s also evenmeds co assess 
whether there has been a marked increase in the cultivated 
area Since railway construction, and whether the direction 


of expansion is related to railway access points. 


Method 

The analysis is carried out for districts within the 
region. Since the focus of interest is on the relationship 
of cultivation to the railway, the area has been subdivided 


on the basis of elevator hinterlands (figure 3-1). 
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FIGURE 3-1 Elevator Hinterlands 
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Data used are derived from sample surveys for the 
years 19547 (Canada Land Inventory) and 1970 (field survey), 
as eouclined ineChapter land Appendix A. For each of the 
sample sites shown in Appendix A, percentage of sample site 
MACerTCUltivealton,tiatytomundersiteld crops or Summer—fallow, 
was recorded. 

The hypothesis to be tested is that cultivation is 
eCencenthaved saroundwelevators and intensity of cultivation 
(that is percentage of sample site cultivated) declines with 
distance from the elevators until a point is reached where 
the cost Of "transporting crops to elevators 1s prohibitive, 
and cultivation ceases. The basis for this hypothesis has 
been discussed in Chapter 1. Briefly, each site has a 
Memb y Aassoclactecds wlth 2t,eand wan important utility factor 
is distance between the site and other points. In this case 
the nearer the site to the elevator the less the cost involved 
PieMoy Unig meChODSscOrlLatliNeadw a CULELVatlOn might, therefore, 
be expected to concentrate close to elevators, and close to 
roads giving access to elevators, and decline with distance 
from them. 

A technique is required to test this hypothesis which 
isolates the broad regional patterns of variation from the 
non-systematic local and chance variations, so that regulari- 
PLecmiimteienOdstnlDULTONeOre Cultivated sarea might be recog- 


nised. Trend surface mapping is such a technique. 
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Trend Surface Mapping 


Technique. A map of the study area was covered with 
eerectangular grid of half-inch mesh,, which-yielded x and y 
ec@-ordinates for each point. A power series trend surface 
program (O'Leary et al., 1966) was used, which estimates the 
unknown parameters by a least squares matrix solution. By 
interpolating objectively, and in rigorous mathematical form, 
between discontinuous observations, possible responses at 
points not sampled can be estimated. Trend surface mapping 
thus differs from conventional contour mapping in the use it 
makes of the data. In isarithmic maps lines are drawn oniy 
between control points and their immediate neighbours, that 
Pee CONLrol, POInrSse contributes incormacion only for the, area 
immediately adjacent to them. In trend surface mapping this 
restriction does not apply. Each control point is allowed 
to contribute information over a wider area, so that indi- 
Vaidua give Wuecmes Gem sacred cedeto the overall trend, 

The program used adds successively higher trend com- 
ponents into the estimating equation for the surface. This 
partial trend surface has the merit that it can be applied to 
PUGeGULaLL yes OACCUmGONLLOLMDOINCS . §A Complete trend surtace, 
that is one that isolates the contribution of each component, 
requires a great deal of computation for a rectangular array 
Of points (King, 2967). The use of partial trend surfaces 
does lead to problems in determining the significance of the 


results. This is expanded further below. 


Sul) 


significance levels. Tests to indicate the reliabil- 
Pty Of the fit of surfaces must form an important part of 
the analysis. This involves determining whether, at any given 
confidence level, a random sequence of events could have 
produced an observed trend. Krumbein and Graybill (1965, 
p. 340-45) have suggested that confidence limits can be cal- 
Cutared, DUEMtNaGe thas isea Complex procedure when 'n’ is 
large, or the surface higher than the first order. Results 


Wiegiieetso be dititcult to interpret. 


The most commonly used significance test is the sum 
of squares test based on the percentage of the total sum of 
squares of a particular variate accounted for by a surface 
of given order. That is, the mean square associated with 
fie Cerns (On OLree tm escetnan, OL equal to (Kee 1), where K 
is the order of the surface under consideration, is compared 


WErllebidt st Onmereslduolmeduspernsion. 


Considerable discussion has ensued on the validity 
of this method. Howarth noted in 1967 that no lower limits 
of reliability have been set for reduction in sums of squares, 
BigmOGODOsCadmoceceptablom lower limits Of 3650,)12.0,.and 16.2 
percent for linear, naccroeie and cubic surfaces respec- 
tively, at the 95% confidence level. He derived these 
values using the method of randomization. Sixty sets of 
random numbers were generated, each of one hundred points, 


inawhich, two geographical co-ordinates u and y, and the 
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58 
variate x, varied in a random manner between 1 and 100, and 
1 and 9 respectively. Trend surfaces were derived which, 
because the data were generated randomly, were devoid of any 
underlying process which could impose order on a system. On 
the basis of this information lower levels of acceptability 
of percentage reduction in sums of squares could be set. 

An alternative approach to the testing for signifi- 
Cance of overall fit makes use of the fact that trend surface 
models are variants of the multiple regression model 
(Norcliffe, 1969). Minimum explanation levels for trend 
surfaces are deécived on the basis of "Pl ratios. Limits 
for 100 control points are similar to those derived by 
Howarth, but limits are derived for a varying number of 
control points. A random trend surface is defined as one 
where a non-significant 'r' value is obtained. 

While the use of 'F' ratios may be appropriate to 
whole trend surfaces, a problem arises with partial trend 
surfaces. Once significance has been achieved at, for 
example, order K, it is not likely to be lost by the addition 
of terms of order greater than K, even if these terms do not 
reduce residual dispersion. Chayes (1970) has suggested 
that a test of the mean square for variation associated with 
Pemissotocdeg (wer )mculyeagainst residual dispersion at 
Order (k + 1) would be more instructive. That is, the most 
useful measure of significance is what proportion of the 


variance explained is added, for example, with the addition 
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Sys) 
of a quadratic component to a linear equation. This propor- 
tion.i1s derived by subtracting sums of squares due to the 
linear surface from sums of squares due to the quadratic 
surface. This then gives a value A, which is used to derive 


anew ceeecocl Onasetliistratearinelable Sal. 


TABLE 3=1 
CALCULATION OF MEAN SQUARES ASSOCIATED WITH TREND 
SURFACES OF GIVEN ORDER 


Source of Variation Sums of Degrees of Mean 
Squares Freedom squares 


Associated with terms 

Opmeorder, (kata monly A a A/a 
Residual dispersion 

agemoraer (Kaha) R ig Ry. 


Source: Chayes (1970) 


The F ratio is given by Ar/aR which may be compared with 


tabled values of 'F' for a given significance level. 


Results. Five sub-areas were derived from a 
divi o1On meOGwE CNG  SsuUdy weregion | into “elevator hinterlands. 
Two of these areas, Hawk Hills and Keg River, are 
Saeed extent, and 8 while both “had “sufticient data 
DO ese CODE CCE OCHCLACLONm=Ol) mLOWGGe OLdeGY | Trend 
surfaces, (each surface requires at least one more data 
point than the number of terms in the equation), it was felt 


that the results would be difficult to interpret. A third 
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60 
Glstevce,  ieebaxony1 lle area, Nas small discrete clusters 
of agriculture, and clustered data are unsuitable for trend 
Subiace analysis (Norclitfe, 1969). These areassare best 
examined using other techniques. Trend surface analysis of 
the distribution of cultivated area in the Manning, and High 
bevel rore Vemmilion districts was Garried out. 

ResU BessOeerieeanal yous Om tiosianning, areayarc given 

in table 3-2. Using the method suggested by Chayes (1970) 
Significant results were obtained for the quadratic surface. 


The addition of further components does not make a signifi- 


cant addition to the percentage of variance explained. The 
GWadreatlic surkace 16 shown ine’ figure 3-2% Results for the 
Pigimenevelmareasaresgqiven in table 3-3. Significant *r* 


ratios are obtained for surfaces linear through quartic. 
Since the linear Surlaca uc sig@witicant ate .lt 1b must be 
accepted, (figure 3-3). A significant increase is made by 
SUL cACeS 2a ponds 4) meee hawccr~adding pele most highly 
significant increase to the proportion of the variance 


explained (figure 3-4). 


Interpretation 

The quadratic surface for the Manning area shows a 
géneral decline in cultivated area away from a central zone, 
in which the town of Manning is located. The rate of decline 
is Shatper aco tne Gastu,and wost,s thangto the north and south. 
This suggests the influence of the Mackenzie Highway in 


shaping the pattern of cultivation within the area. The 
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FIGURE 3-2 Quadratic Trend Surface 
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FIGURE 3-3 Linear Trend Surface for Crops 
High Level 1970 
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FIGURE 3-4 Quartic Trend Surface for Crops 
High Level 1970 
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66 
cultivated area is elongated along the Mackenzie Highway, 
suggesting that the nature of communications existing prior 
to the construction of the GSLR has markedly affected the 
form of the cultivated area. 

The linear surface for the High Level-Fort Vermilion 
district shows a general decline in intensity of cultivation 
away from the northeast corner of the map. Since the south- 
west section of the area has no cultivation, zero values here 
Woulde stronglysattect) the Gorm of. the surface., |The linear 
surface is not very helpful in examining spatial variations 
injantensity of cultivation. § The quartic surface shows a 
concentration of relatively high values of cultivation inten- 
SUcyeane the, Fort Vermisdion-La Crete district, anda) second 
Concentrataon along, Highway: 53 sssntensity, of cultivation 
declines away from these concentrations. 

From these surfaces three relevant points arise. 
First, none of the surfaces shows intensity values of 
greater than 50%. This suggests that there may exist scope 
for intensification of agriculture within the area already 
Deere mule ciliivatLOnmececond, thewresults ot the trend 
surface analysis are scarcely surprising, and this suggests 
that where data points only assume a few possible values, 
Other less sophisticated techniques might be as appropriate. 
Finauly,;) ene signiticance of results for the High Level 
district must be regarded with caution since the number of 


Gaieoepolntsewac sO Jarge (N = 385) ‘that precise calculation 
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67 
Of significance of 'F'’ ratios was not possible (Miller and 
Drncuey, el 960).. 

It has recently been suggested (Tarrant, 1970) that 
trend'surtace enalysis should not’ be applied to distributions 
with large numbers of zero values. Since any surface derived 
must leave as many anomalies above it as below (that is the 
sum of squares of positive residuals must equal the sum of 
squares of negative residuals), the surface will cut through 
the non-zero data points, but because of the zero values will 
Demmucn lower Inenerognce This Crlcicrsem is particularly 
appropriate to the fitting of trend surfaces to monadnocks, 
Gomer Lvye: fromenrweroslon surcaeces (Tarrant, ©970,.p. 222)". 

It is suggested that this may also be the principal reason for 
the surfaces of low elevation derived in the current analysis. 
In this case, the nature of the surface would not suggest 

an increase in the percentage of cleared land cultivated but 
rather expansion onto the previously uncleared and uncultivated 


area. 


Enveloping Surfaces 

More appropriate to distributions with large numbers 
of zero values is some form of capping surface which can be 
draped over the known data points. One. such capping surface 
is the envelope surface (Pannekoch, 1967), constructed by 
considering each peak in the data as the apex of an imaginary 
conical surface, of given slope. The cone is shown by con- 


centric contours until it intersects a cone surrounding a 
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68 
neighbouring data peak. The method requires an approximate 
accordance of data values, for if the height of a single peak 
greatly exceeds the surrounding ones, its conical surface 
extends over adjacent peaks, thus overestimating their height, 
and masking the configuration of the surface over a great 
distance. Data must also be fairly densely spaced for such 
a surface to be fitted. The enveloping surface cannot show 
sharp breaks in slope, for cones centred on peaks along the 
break of slope, extend over the region of low or zero values, 
SROmacs tl lOVRCRes Meo GsOretie msurLace sss the technique is 
based on the slope of fitted cones, and this must be an 
arbitrary decision, involving preconceived ideas of the form 
Otpene suctace. 

These inadequacies, inherent in the method, suggest 


EheteLo 1S mOcedopropriate: co, cone present, Situation. 


Generalised Contour Mapping 

Technique. Where the aim of the analysis is the 
derivation of a general picture of the data surface, particu- 
larly where sharp breaks of slope occur (the division between 
cultivated and forested areas was suggested by field survey 
to be a sharp break, rather than a transition) generalised 
contour mapping is a more appropriate technique. It is a 
subjective smoothing process, since decisions must be taken 
whether to include an isolated patch of closed contour in a 
near-by larger area of the same magnitude. Subjectivity is 


not considered a serious defect, where the execution of the 
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69 
method is not governed by preconceived ideas. Control points 
©5021 U Cminformation onl yetouthcilr immediate area, and thus 
show up sharp breaks in the data. 

This method was applied to the analysis of cultivated 
acreage in the five sub-areas defined for the study region for 
the years 1954 and 1970. Percentage of sample site under 
cultivation was again used. Where an island of cultivation 
existed; it was included in a nearby area only if the inter- 


vening land was cleared, although not necessarily cultivated. 


Results 

The area served by the Grimshaw elevators is shown 
HOt 54 Ine gGubes soe ands tor 19/70 inefigure 3-6. ‘The 
Pattern Of Cultivation at both periods is closely related to 
the location of settlements in the area, and shows no obvious 
relationship with distance from elevator. Little change in 
cultivated area is noticeable between the two years, and in 
fact some shrinkage has taken place. Since this area has had 
relatively easy access to a railway (the Northern Alberta 
Railway) since the 1920's, it was not expected that the 
advent of the GSLR would have stimulated expansion of culti- 
vation. Greater changes are anticipated in more northerly 
areas, previously most remote from railhead. 

The extent of the cultivated area around Manning and 
Hate eUSsm SomSiOWNeLi toolces o-/@andies—o. The pattern of 
cultivation is closely linked to the road network, in that 


cultivation is elongated along the Mackenzie Highway, north 
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FIGURE 3-5 Extent of Cultivated Area 
Grimshaw 1954 
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FIGURE 3-7 Extent of Cultivated Area 
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and south from Manning, and cultivation has extended along 
other access roads. Cultivation was concentrated to the east 
Crpene, COddmtn DOU 1954 and 1970-6 This 1s 4 result. oF 
inhospitable terrain to the west of the Mackenzie Highway. 
ToQCeichemioeroOliing, dandecOrleor ten stony, and settlers#are 
more prepared to move into the heavily forested, but poten- 
tially more fertile land between the Highway and the Peace 


River.t 


Diem orOadleparterm OL=cUlcTvatron in 1954 ana’ 1970 

is related more to considerations of site quality than to 
distance from either the town of Manning or the elevators 
there. There have been substantial additions to the culti- 
vated area in this district between 1954 and 1970 and 
previously isolated patches of cultivation have been inte- 
Gpated IntOma conucimuous Obert Of Cultivation, Although 

there are considerable expanses of level land available for 
Se utr ene C al tmereli seal stmICe, tie extension Of “Cultivation 

has been into two areas where distance to elevators is never 
more than 14 miles. A substantial area along the road 
running east from the elevators has been brought under culti- 
vation, while another extension lies south of the Notikewin 
River, concentrated along the road running west from North 
Star. It is suggested that these acreage expansions into 
areas with easy access to Manning may be a response to the 
avatlaorbity OL a niew cacility, grain elevators, in this town 


Since 1962. Access roads existed in the area between the 


lpers. comm., Mr. E. Finnebraaten, Manning. 
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15 
Mackenzie Highway and the Peace River before railway construc- 
tren mwandearer sti lleof poor quality. This suggests that new 
road construction has not been responsible for the changes, 
particularly since there were isolated patches of cultivation 
Vretitotd terion w OSA The constriuctionsof a forestry 
road west of North Star. provided the means for expansion of 
cultivation to the west, but the incentive to expand into 
this area may have been the provision of an economical grain 
Sr oorncgmelectLvty gnearvatehand. 

The Hawk Hills area, completely forested in 1954, now 
represents a considerable addition to the agricultural area. 
This land was withheld from settlement until 1953, which 
accounts @rOrmenemtota Melaciky Of ecultivation angil954. )Since 
that date settlement has extended along the southern boundary 
of the Hawk Hills. In 1961 the district exhibited features 
associated with a pioneer fringe (Maxwell, 1964). New road 
development, clearing and breaking of new land, and temporary 
buildings characterised the area. Active clearing of large 
areas is still in progress, but modern dwellings, and new 
grain storage facilities are now typical of the area. Only 
tentative conclusions can be drawn about the impact of the 
GaiiiiayeOnmuatomalea yj sincem1 tis GLeficult to isolate the 
role of the facility in opening up an area only recently 
available for settlement. It is probable that the construc- 
tion of the railway may have acted as an added incentive to 


develop this area, for when the railhead was at Grimshaw the 
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Hawk Hills area was sufficiently remote for distance to dis- 
courage grain production. The setting up of several large 
hog barns in the district in the early 1960's suggests that 
this was the case, and that livestock rearing was a more 
PLOLiltableventerprise than grain cultivation. Most hogs are 
trucked out of the North Peace with only an occasional car- 
load of hogs shipped by rail. The opening of the Manning 
elevator, just to the south in 1962 may have éncouraged an 
extension of the cultivated area, and the provision of 
anogher elevator at Hawk Hills in 1967 indicates that pro- 
duction of field crops had become sufficient to warrant this 
new facility. 

The small settlements of Keg River and Paddle Prairie 
(fzqoures 3-9 and—3-10) form islands of cultivation surrounded 
on all sides by inhospitable terrain. Paddle Prairie lies 
within a Metis colony, where commercial agriculture is 
insignificant. This settlement will not be considered here. 
IieeneKeGuhiVvereda Scrictecultivated and forms aidistainct 
zone, with intensity of cultivation declining away from Keg 
River and the road to the east of the settlement. There has 
been little recent expansion of the cultivated area outwards 
from the settlement because of the Chincaga River to the 
northwest, high land to the southwest, and extensive marshland 
to the north and south. The principal expansion has been 
Enrougneamitlling of the cultivated area, primarily along the 


road linking Keg River settlement and its elevator, as shown 
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in plates 3-1 and 3-2, {although there has been some shrinkage 
in the boundaries of the cultivated area]. This continuing 
clearance of land may have been stimulated by the passing of 
the new railway seven miles to the east of the settlement, 
and the provision of an elevator since 1963 (plate 3-3). 

Changes in the cultivated area since 1954 have been 
most marked in the extreme north of the study area, corres- 
POndINGsLOmroOrmMers Oma ea (fagurese3—9 and, 3-10)... 9In 1954 
only small isolated patches of cultivation existed, centred 
on the small settlements of Fort Vermilion, La Crete and 
Buffalo Head Prairie, south of the river, and Rocky Lane 
ROBE OL Munem Vem. seby  Lo7 0) cultivation had expanded to 
occupy the majority of the cultivable area, further extension 
being prohibited by large areas of marshland. Formerly 
isolated agricultural settlements along Highway 58 between 
High Level and Fort Vermilion have expanded southwards and 
in the Fort Vermilion-La Crete area cultivation has expanded 
EOLOCGUpy Lnesia JOC CyMOEmLDNescuUltivablesarecasbounded by the 
PeaceeR i yenmanadm NemnOrteumiLacing —sCarpnoL thesBurralo Head 
Hills. Intensity of cultivation shows no systematic variations 
associated with distance from the High Level elevators. The 
great increase in the cultivated area may be, in part, due to 
the scimubuseotea newetboansponu facility close at hand. How- 
ever, other changes may have taken place which could as 
easily account for the increase in cultivation. 


One of the strongest arguments for change induced by 
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PLATE 3-1. Clearing land near Keg River settlement. 


PLATE 3-2. Burning the stumps on newly-cleared land. 


ign BE aoe 


Grain elevator at Keg River. 
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the railway is that changes have been greatest in the most 
HOMenerhyedtslrices, while MD 1o5 1m the south of “the area 
has experienced little noticeable change. However, expan- 
sion may be the result of a continuous settlement process. 
The North Peace is one of the few remaining areas of North 
America open to pioneer settlement, and as land availability 
decreases in other parts of the country, the Peace becomes 
more attractive. Although most of this land has been open 
COpsecclement Lorta Long time; with the first settlers 
arriving in the late nineteenth century (Myles, 1965), 
there were greater numbers of Ukrainian and Mennonite settlers 
in the late 12S and LoS0e Sam Unewonly means: OL access at 
this time was by riverboat. In 1961 two more townships 
Cecowisiup ho/yerange I2 7and 1375 westeor the Sth meridian) 
were opened to homesteading. Most of the land was taken up 
by sons of operators already living in the area, but several 
recent settlers came from southern Saskatchewan and Manitoba, 
where land was not readily available. Table 3-4, which gives 
POpuUlaAtLION DYMLOWNS!Itp for ecCheshort Vermilion—-La Crete’ area 
indicates that changes in settlement were certainly as sig- 
nificant between 1956 and 1961 as between 1961 and 1966. 

This suggests that a stimulus, other than railway construction, 
May Weave been important. The Lirst xoad into the area, the 
Deesent Highway 58, was not Opened until 1952. In 1954 only 
two years had elapsed in which settlement might expand as a 


Pesule Orv ene new macility.. Im 196l)asscecond access road was 
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84 
constructed from Buffalo Head Prairie west via Tompkins 
Landing to the Mackenzie Highway, just north of Paddle 
Prairie, Aithough comparable land use data are not available, 
Maxwell (1964) records’ cultivation over a more extensive area 
than 1954,*and this suggests that the initial stimulus to an 
expansion of the cultivated area was the provision of access 
roads. Between 1957 and 1959 the trail between Fort 
Vermilion and Buffalo Head Prairie was replaced by an all- 
weather road, and this undoubtedly helped to integrate the 
agricultural area. 

The growth of the town of High Level may also have 
contributed to the expansion of settlement and cultivation 
in the area. A small hamlet of 90 people in 1963, when oil 
and gas exploration began in the Rainbow Lake district to the 
northwest, it is now a sizeable community of over 2000 people. 
Service functions developed to supply the oil and gas trade, 
and housing units were constructed for the workers. This 
Gevelopment May, in curn, Nave brought in further agricultural 
Settlers, autracted Dy the provision of Service facilities in 
an area so long isolated. 

By providing a more efficient and cheaper means of 
Cradsteccing cLrops to market, and by allowing for the ampore 
of bulky products like fertilizer and agricultural machinery 
the GSLR may have resulted in some further expansion and 
improvement of the cultivated area. However, the provision 


of access roads into this area in 1952 and 1961 is seen as 
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the major stimulus toagricultural expansion. 


summary and Conclusion 

Of the techniques discussed for generalising infor- 
mation in order to recognise regional trends, generalised 
contour mapping has, in this case, proved most appropriate. 
Trend surface analysis did not yield unexpected results, and 
the use of such a sophisticated technique for hypothesis 
testing must be questioned (Robinson, 1970). An enveloping © 
surface was rejected on several grounds as being inappropriate. 

Results of the analysis suggest that there is a 
Pee ine ie ciemintens tty Olncultivation away Eromeas central: 
Peinme, andwrnis 1S particularly noticeable in’ the Manning 
and Keg River districts. However, in both these districts 
the decline could be related to the location of the townsite 
aommucheasm On che elLocation Orrtene grain elevators.) | ft is 
suggested that the relative uniformity in soil types in both 
these areas allows for the recognition of a relationship 
between distance and cultivation intensity. 

The considerable extensions in the cultivated area 
OvVeLethe time period Studied initially suggested a response 
TOMER Newe GaCwl 1 ty ,»sbaberculallyesincesthe most noruner ly 
districts, previously at a comparative disadvantage for 
field crop shipment, witnessed the greatest expansion. How- 
ever, further analysis suggests that while the railway may 
have contributed to this expansion, other factors have been 


responsible for the greater part of the changes. 
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The: limitations placed on settlement expansion by 
the physical characteristics of the region, particularly 
extensive areas of high land and poorly drained marsh, 
suggest that changes in crop emphasis between districts may 
have resulted from the provision of the new facility. This 


topic will be examined in the following chapter. 


CHAPTER 4 
THR SPATIAL DISTRIBUTION OF FIETD CROPS 


LHeLoguction 

inj’Chapter I*it@was* hypothesised that, as distance 
from elevators increased, a change in crop type might be 
expected(s on ther basis of bulk of product and relative value, 
endwunerercorer transportabiidty. “Prieryto the Construction 
of the GSLR such variations in crop type would be related to 
distance from Grimshaw. If the GSLR has had an impact on the 
land use of the study area it might be expected that the 
present distribution of crop types is related to distance 
from elevators on this railway. Distances involved in moving 
crops to shipping points are not generally more than 40 miles, 
except in the High Level-Fort Vermilion district where 
distances of $0 miles are encountered, and it is in this area 
that spatial variations in crop type related to distance from 
elevators are expected to be most noticeable. 

Wheat and oilseeds are the most profitable crops in 
PeLviemOle GLOSS Lecucis ; OULmbecCauscsOl)l seeds have less dockage 
they Mave a higher value invrelation to bulk, and are better 
able "0 bear transport costs. “Ihe variations in gross 
returns on crops delivered to Grimshaw from the Fort Vermilion 
Gle trmicteprion oe camlway construction arewillustrated in 


table 4-1; Where large distances to railhead are involved 
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the economic. advantage of oilseeds, and small seeds like 
alfalfa seed, are apparent. 

On the basis of these considerations, wheat produc- 
tion might be expected to be concentrated around elevator 
since, sna oilseeds would tend to be concentrated in more 
Penmorcmarecan. sr lOr EO \COnSstruction of the GSER, this woudd 
suggest a concentration of wheat production in the southern 
areas, with relatively easy access to Grimshaw, with oilseed 
production concentrated in the more northerly districts, with 
Similar patterns developing in each of the districts since 
railway construction. Since truck transport can compete 
effectively for livestock haulage, and since an all weather 
road has linked the remote northern districts to market areas 
in the south since 1952, it might also be expected that the 
northerly districts would emphasise a feed grain and livestock 
SrcOnomy praioreto the construction,oL, the GSLR. 

Similarly, livestock and feed grains would be 
Siiphasiced sin districts more remote from elevators on Che 
CSUR see LM, aad ton, \Salicesoatsvand barley can be grown as an 
alternative where wheat and oilseeds are limited by frost 
Razard, a distribution pattern based entirely on the influence 
of distance would not be expected. 

In districts such as Keg River and Hawk Hills, where 
distances to elevators are never more than 15 miles, marked 
spatial variations in crop type based on distance would not 
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cents per hundredweight between grain shipped one mile and 


grain shipped 15 miles to elevator. 


Method 

Vertiaeionsein, band) use in whe study region prion to, 
Sea aterm sad way Ieonstauction, will be examined at. two 
scales. First differences in agricultural emphasis and 
crop predominance between districts will be examined for the 
years 1962 and 1970, to determine what influences they reflect 
and whether there has been a change in crop emphasis since 
the new railway was constructed. Second, differences within 
CUSGeLCt Sm Ine tienareal GiStribution Of crops, sand wtne 
relative importance of individual crops will be examined 
for 1970, to ascertain whether distance from elevators has 
influenced crop distribution. 

Data for 1970 are derived from field survey. The 
BumbeL Of Sites OCcCUpled by a given Crop as a percentage OF 
the total cleared sites in each district is taken as a measure 
Gmecroo imeortance in that district. The crop occupying the 
Greatesteproportion Of land as regarded as predominant. This 
information is compared with a measure of crop predominance 
derived by Maxwell (1964) for 1962. The crop occupying the 
greatest area per quarter township is taken as being pre- 
dominant. This latter method of estimation is misleading 
since a crop is taken as predominant whether it occupies 
just over half, or practically all of a quarter township. A 


method which estimates the percentage area occupied by a crop 
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not only allows comparison with other crops, giving a 
Weare w Or eirelatlive “impor cance, aabutmtalsommyields® an 
absolute value of the extent of that CLOO RWC aLiliel a 


foblac acca u Money 
Cropeoiscerroution in 1962 


Besultss #inelo2 cach aguicul tural tdastuict, where 
districts ‘correspond with elevator ‘hinterlands; exhibited ta 
Part teularvagriculitural "emphasis. 9 In thelDixonville district 
bar Veyvwoccupied the largest, proportion (69%) of the cultivated 
area. Further north around Manning wheat was the predominant 
Choo, po Fehougi wiLthin "this district a "concentration of barley 
is noted to the northeast of the town. In the Hawk Hills area 
Ollseeds and barley occupied the majority of the cultivated 
acreage. Keg River district showed a strong emphasis on 
barley at this time with this crop occupying 78% of the 
crop acreage, while the area between High Level and Fort 
Vermilion concentrated on oilseeds, particularly around the 
Wamileiniof Rocky “ane #Southeom the wiver between ort 
Vermilion and Buffalo Head Prairie, coarse grains and partic- 


ularly oats were recorded as predominant. 


Interpretation. Only one major concetration of wheat 
was noted in the study area in 1962, centred on Manning. An 
early emphasis on wheat for cash cropping was the result of 


the recognition by settlers that wheat was the traditional 
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Frontier cash producing crop, and since physical conditions 
were favourable for wheat production, there was little 
incentive to find other suitable crops. A market road to 
Geinesiew,. Duden the date. 192016" provided relatively 
easy access to the railhead on the Northern Alberta Railway, 
and hence to outside markets. Because of the relative 
proximity to the railhead, the effect of truck transport 
COsLosODereLurns was, Lessethan ing the more northerly districts 
and other crops had no marked advantage over wheat in terms 
of returns. | 

The two concentrations of oilseeds noted in 1962 
NecceDOC Nein Ol Stnucts nMOcptheote Manin. eli. Hawk, Hills 
rapeseed ranked first among crops in acreage, while in the 
High Level-Fort Vermilion area 60% of the land in crops was 
under oilseeds. Since both districts were far removed from 
railhead, there existed an incentive to find a profitable 
cash crop alternative to wheat, resulting in a concentration 
on Oilseeds. The attempts of the Ukrainian dominated 
community, pot «the, Rocky) Thane; district to. minimise 
GeancoOLitecOStSeby Cultivating a crop with a high value. to 
bulk ratio is probably the principal reason for the emphasis 
Cimouseciseiie Gnis district. 

imethies one Vermilion—=lay Crete, dictrick oats produc= 
tion was emphasised, although there was a high proportion of 
improved land in wheat. Farming practices thus followed the 
traditional livestock and wheat economy of the mixed-farming 


areas of the prairies of Manitoba and Saskatchewan. This 
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Ses) 
reflects the response of the primarily Mennonite community 
PeOeLretercultural backgrounds Although an estimated ™20"to 
25 ePercenc or the gross return ior wieat was*requi req sto ship 
Grakneco Cavinead, = traaecivonm governea the nature Of —che land 
Moe Maxwe Wie 1964 eom 17 )= eethev concentration on “oats was 
also a reflection of Mennonite traditions, and a feeling 
among the community that barley was not a reliable crop in 
Ehewaistracom (Maxwe LIP 1 Loom. F119) 

A coarse grain and livestock economy, emphasising 
DaGleytand hogs, wasi.characteristic orethe Keg River district. 
Although distance to railhead was sufficient to warrant an 
emphasis on livestock production rather than cash cropping, 
physical conditions were the prime limiting factor. While 
the land here is 500 feet higher than in the Fort Vermilion 
area there is also cold air drainage onto the Keg River 
Wonvancetrom=the adjacent Naylor Hirlls; resulting “im a"shorc 
frost-free season averaging only 51 days. 

The distribuvion of crops examined “thus "far corresponds 
closely with the theoretical distribution postulated earlier. 
Livestock, which can be shipped to market most efficiently 
by truck, and oilseeds which yield a greater net return than 
wheat, when high transport costs are encountered, but which 
involve the use of traditional grain farming techniques and 
equipment, are emphasised in districts remote from the rail- 
head at Grimshaw. Wheat is concentrated in the Manning 


district, which had relatively easy access to railhead. These 
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results suggest that farming practices and crop emphasis in 
tiemactdy =regqron, prior to construction ot the GSuR, were 
primarily a response to the economics of overcoming the 
friction of distance between the farming districts of the 
Peace and the railhead at Grimshaw. Deviations from this 
scheme, for example the emphasis on wheat in the La Crete 
district, reflect the response of a community basing its 
fanming mechods on = traditional practices, and emphasises the 
fact that theoretical land use schemes are based on the con- 
cept of rational man, acting in accordance with economic 
motives. Where personal motives are stronger than the desire 
tommaximizespcorit, deviationssrrom the theorerical’ scheme 
are encountered. 
| Another deviation from the farming type suggested by 
a theoretical scheme based on distance is found in the 
Dazonville area, which, despite its proximity to the raalhead 
at Grimshaw, emphasises a feed grain and livestock economy, 
rather than cash crop farming. As in Keg River, the physical 
characteristics of the district are the prime reason for the 
differences. Numerous and extensive depressions, frequently 
occupied by organic deposits, igeecrupey Lie erecaseor sculta— 
vation. This more hostile terrain, and the greater risk of 
frost perceived by farmers in the district, combine to 
produce a livestock oriented economy. Nwignesivergh whe) Gloves! ihe 
the length of the frost-free season are available, farmers 


Pretievares believe that it iS impossible to mature wheat 
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and oilseeds successfully (Maxwell, 1964). Since the area 
forms a lowland surrounded by highlands, cold air drainage 


onto the cultivated lands is probable. 


Comparison Gf)Crop Distribution in 1970 

The pattern of crop predominance in 1970 was compared 
to these findings. Percentage of cleared sample sites occu- 
pied by wheat, coarse grains and oilseeds are shown in 
figures 4-1, 4-2, and 4-3 respectively and summarised in 
table 4-2. In the Dixonville district barley was still the 
predominant crop. Since physical characteristics are the 
prime reason for feed grain and livestock economy in this 
district, andysince livestock are shipped from the jarea by 
truck, the GSLR would not be expected to alter the agricul- 
tural emphasis here. In the Manning area, although there 
has been a shift towards predominance of barley over wheat, 
the two crops still dominate the area. Poor marketing con- 
ditions for wheat in the late 1960's may explain the shift 
in emphasis towards coarse grains, which may be grown as a 
Cash crop and sold to) livestock producers in the anea. A 
change in the Hawk Hills district has taken place over the 
last decade with wheat production replacing barley production, 
although oilseeds continue to be important. This may well 
represent a response to the new EranspOnecablon, vwacility, whieh 
shortened the distance to railhead from 80 to about 30 miles 
when the Manning elevators opened inechescropmyear 1962-03. 


The distance to railhead was further shortened when the Hawk 
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29 
Hills elevator began operation in crop year 1967-68. Land 
here is of the same quality as that in ree area. 
The Peace River and Falher Series, both classified as good 
arable soils, extend north in a broad arc from Deadwood to 
Hawk Hills, and provide some of the best farming land in the 
area (see Appendix B). Homogeneity of soil type suggests 
that distance may have been the operative factor in encour- 
aging oilseeds and barley for hog raising, in the pre- 
baklway (period. /jNowithatethis restuiction=hassbeen removed 


wheat has replaced barley as an alternative source of income. 


TABLE 4-2 


CROP PREDOMINANCH BY DESDTRICT 7 11970 


Dsstnrct Pencentage Bercencage Pereentage 
Wheat Coarse Oilseeds 
Grains 

Dixonville 10 0 7 
Manning 14 26 10 
Hawk Hills ae, 8 21) 
Keg River 0 22 OR 
High Level- 

Fort Vermilion Ss i 27 
Fort Vermilion- 

La Crete 8 25 ihe 


N.B. Forage, pasture, fallow and rough grass make up the 
remainder of the percentage totals. 
InegthesKeg Rivépadistrict barleyiremaimsmimportant, 
but oilseeds have also been introduced. Since oilseeds were 


grown further north than Keg River in 1962, and since they 
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yielded a reasonable net return because of their Picansmome = 
soi ey,e their aintroductionmtosthecdistrict would "notvappear 
to be a direct consequence of railway construction. However, 
themprovisiton of an elévator in@the idistrict#in’ 1964 “to 
handle coarse grains has probably encouraged diversification, 
and the planting sof an alternative cash vcrop. 

Neither the Hawk Hills nor Kég River districts are 
sufficiently extensive to permit meaningful generalisations 
eGoncerning therdistribution of individual “crops® 

In the High Level-Fort Vermilion district oilseeds 
remained the dominant crop. Given the traditional Ukrainian 
emphasis on oilseeds and the fluctuations of the wheat 
market, there was no reason for a change in emphasis. The 
new railway line provided a more economical form of transport 
to market, and thus increased returns. In the Fort Vermilion- 
La Crete district changes were noted between 1962 and 1970. 
Although coarse grains remained dominant, barley replaced 
Sertsceas the principal crop. This suggests that, despite 
Mennonite farmer attitudes, the crop is suited to the district. 
Tnmetactelc Has a shorter maturing period than oats, an impor— 
Panteeractein a) district with am aVerage frost, free period of 
ilgedaycemele is higher injnutrients than oats and of simular 
protein content. As discussed in Chapter 2, recent Govern- 
ment encouragement of hog-raising may well account for the 
decline of traditionally cultivated oats, and an increase alg 


barley cultivation. The increased importance of oilseeds in 
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| 101 
the district in 1970 is probably accounted for by the larger 
number of non-Mennonite farmers who have moved into the 
district, and who are less geared to a wheat and livestock 
economy, and have planted oilseeds as the most profitable 
Gualoyer 

While there have been some changes in crop emphasis 
MEIN iLstricts, the distribution of Field cropssin 1970 is 
not vastly different from the pattern recognised for 1962. 
Where farming practices are well adapted to local physical 
conditions, few changes have occurred. The current problems 
of wheat marketing seem more likely to account for some of 
the changes recognised, than reference to the new facility. 
What the railway may well have accomplished is a considerable 
increase in net returns to the farmer, as a result of lower 
transport costs. The railway may also have led to a rearrange- 
Mente CrOpeZOnes WLelin cacil ~a strict, Ile response sLo, tic 


provision of elevators. 


Spatial Arrangement of Crops by District, 1970 
PmtieaMannindgmdtotrilctrasGistinctive clustering) Or 
wheat around the town and its elevators is apparent (figure 
A=A\, Although 50%0f the sample sites in this district fall 
within a radius of 10 miles from Manning, 71% of the eae 
recorded falls within this same radius. Since soil fertility 
Heerelatively Uniform throughout the district; there is no 
reason to suppose that changes in this variable are respon- 


sible for the observed clustering. Nor is there any marked 
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correspondence between date of settlement and wheat emphasis, 
with occurrences of wheat on long settled land around the town 
as well as in newly settled areas around Hotchkiss. This sug- 
gests that the length of time spent farming and developing 
good farm management is not a factor in explaining crop dis- 
tribution. The clustering of wheat in the Manning area may 
be a consequence of a desire to locate close to an elevator 
and thereby to minimise transport costs. However, there is 
eappatently no, rationale for growing wheat within 10 miles of 
taomc levators, particularly when transport costs, to: chese ele— 
vators from distances of 40 miles is not markedly different. 

As discussed earlier the Hawk Hills and Keg River 
districts are too small to permit meaningful generalisations 
concerning the distribution of crop types. At this scale 
the distribution shows no recognisable regularities. It is 
interesting to note, however, that in the Keg River district 
Se CUumLUGee oecOncentbatrcd in thes acca, alound thessectlement 
itself where soil quality is better, rather than ten miles 
to the east where the Keg River elevator stands in an area of 
heavily forested, poor quality land. 

In the area served by the High Level elevator, the 
distribution of crops shows no correspondence with distance. 
While bulky grains are concentrated south of the river™at dis- 
tances of up to 80 miles from High Level, oilseeds, which are 
better able to bear trucking costs, are concentrated in a 30 
mile zone east of High Level. Suggested reasons for these dif- 


ferences have been outlined previously and will be only briefly 
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discussed here. The emphasis on oilseeds in the Rocky Lane 
district is a carry-over from the period before the construc- 
tion of the GSLR, when cash cropping here emphasised those 
SeOpoey orc ingwa Non return in relation to pul. since ol l— 
seeds give good returns, there was no incentive to change 
‘PYromeciwls tCarming styoe with the construction of the rallway- 
Hie yemphasvs On grain and livestock “in the Fort Vermilvon— 

La Crete district is seen as a consequence of the attitudes 
of the Mennonite community, whose insular character and 
adherence to traditional crops has led them to largely 
neglect oilseeds as a supplement or alternative to wheat, 
despite the structure of transport costs and its effects on 
returns. Oilseed production is restricted almost entirely 
to non-Mennonite farms, and as these increase in number, 


oilseed production increases accordingly. 


Summary and Conclusions 

From the preceding discussion the following relevant 
POINts emerge. Patterns of land use have changed little 
since the construction of the GSLR. The distribution of 
Grops sin) 1962 1s seen as a response Lo distance from former 
railhead at Grimshaw, along with variations imposed by ethnic 
structure and physical conditions, primarily microclimatic 
conditions. No major changes which might relate to the 
construction of the GSLR have been noted, with shifts in 
emphasis within regions seen as beine primarily woelacedy tO 


marketing conditions. The main impact of the railway may 
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Welle nave Decniin increasing net returns to farmers rather 
eienein encouraging differenteerops. That 2s, tarmers <iave 
Goneinued to ship the Same crops by the GSR that they 
Previously shipped ‘by truck to Grimshaw. The attitudes of 
Baemerc ivarticularly in the Dixonville and Fort Vermilion-— 
fa Crete fercas isuggests that perception fof he fenvironment is 
engimpoertant tractor tin determining vland suse) p-Traditional 
practices, and beliefs in the poor quality of the environment 
CeoverneLneseypes von -Croos, that will bewolanted; sand the 
farming methods used. Miller (1968) in an agricultural 
Saye vole ne (Ort Vermin Lon district eround ethat toon warnvest 
weather was cited as one of the district's principal idiscad— 
vantages for farming, a response possibly conditioned by 
poor harvest weather the previous year. Hayter (1970) has 
wc OepOIntec, LOmenVS DercepLiomitectoru finerelatienftomtrost, 
Bnew: discussed ineChapter el’, anrapproach (tolveand use 
analysis which takes cognizance ‘of farmers’ attitudes may be 
more appropriate than an approach which assumes rational, 


economic man. 
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CHARA Ra5 
THE DISTRIBUTION OF LAND VALUES AND SALES 


imErocuctron 

The value attached to a piece of land is generally 
CecUnCt LON Olam s site characteristics aches SlOcaut onal 
adviaicages .els ltestc losesto market or VComshipping sooints 
for the goods produced in an area may be expected to have 
higher values than points further away. Transport costs 
from these sites will be less and more funds will thus be 
available for land purchase. The decline in land values as 
distance from a centre increases has been discussed by 
Teuercaleattiors in VarLous CONnteExXts. “Knos (1960) nas 
reviewed the decline in land values with distance from the 
@oneremOn Topeka, Kansas. Cribbins ‘et all, (1905), have 
examined the effect of interstate highway construction on 
the distribution of land values in urban areas, while Nourse 
(1966) and Alonso (1960) have presented a more general 
review of the nature of the land market in rural and urban 
areas. Hoover (1948) has suggested that a distance decay 
@radventeim land values exists as distance roinea centre 
increases, but that gaps in the gradient may exist. In 
agricultural districts these gaps might be the result of 
poor or uncultivable land while peaks in the gradient may 


represent isolated patches Of abo LCulaLly bercile soil. 
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Similar findings are reported for urban areas. ‘Knos (1968) 
found that the smooth rent gradient postulated was disturbed 
by secondary peaks in land values at route intersections. 
Nourse (1968) had suggested a similar pattern, related to 
neighbourhood shopping centres, which tend to correspond 
with route intersections. 

In this chapter the variation in land values as 
Utsrancer’rom grain@elevators#on*therGsLeeinereases=will be 
examined. The hypothesis to be tested is that land values 
vary inversely with distance from railway access points. 
That is, the railway is postulated to have affected the land 
market in the North Peace Country by increasing the value of 
land with greater locational advantages for field crop 


shipment. 


Data Sources 

Thema jority OL land sales in thes areca involve 
transactions with either the Provincial Government Department 
of Lands and Forests, who control the land in the area, or 
the Farm Credit Corporation, which issues loans for land 
purchase. Land value data are available from both these 
sources. Where land purchased requires a Farm Credit loan, 
HeSatmaArkeGt value is assessed on the’ basis of soil quality, 
value of construction on the property, and acreage already 
cleared and cultivated. The assessed market value becomes 
the actual sale price in the majority of cases. Variations 


in price result from family transact.ons -and =the yneed Sior a 
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Gapidesale; ) which tend to yield prices lower than the assessed 
value, and Efrom’attempts at consolidation, which result in 
higher prices being paid. In assessing land value no consid- 
eration is given to locational advantage. These data are 
not, therefore, a representation of the utility purchasers 
attach to land, but an assessment based on physical criteria 
alone, and as such are not useful in examining the effect 
of distance from elevator as a variable affecting land 
value. Government land sales are auction sales, in which an 
assessment of land quality and value is made and set as the 
minimum price at which a piece of land may be sold. This is 
tie tuipset price. ~The price actually paid for the Land, ‘that 
@eaeche: land sale value; represents the value attached to it 
by the purchaser, and this may include the value attached to 
alisite close to an elevator. These data, available from 
1958 to 1970, provide the basis for an examination of the 
variations in the price paid for land in the North Peace 


before and after railway construction. 


Methodology 

Measurement of distance in the analysis is by the 
Phoveeateroad dictance trom a plot ot land sold co @the 
nearest elevator, measured on a base map of the area ata 
scale of 1:250,000. Roads included are those recommended 
by the Department of Lands and Forests as having all-weather 
access. This measurement is taken as being most realistic 


in an area where the road network is based on a Giid syscem 
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1.09 
enceicealeOugOL Very Variable quality. 

The analysis is carried out for each of the five 
elevator hinterlands defined in figure 3-1. | 

Land sale values are expressed as values per quarter 
section in order to make valid comparisons. 

Initial analysis used the Spearman rank correlation 
technique. This method has two principal advantages here. 
Land value data are non-normally distributed about their 
mean, and rank correlation makes no assumption of normality. 
Meacditionsthe method allows: tor the recognition or corres= 
pondences between two variables without indicating the nature 
Cuerne relationship, Le a correspondence 1S noted, fucther 
analysis may be undertaken to determine the nature of the 
relationship. astRus, sit land sale, values vary as thepinverse 
Ofedistance the relationship mightebes linear or exponential 
in form. However, whatever the distance exponent, the rank 
allocated to each distance will remain the same. Land sale 
values are ranked from highest to lowest, and distances 
wankedwsimilarly. A descriptive statistics rho" is derived 
which gives a measure of the correspondence between the two 
Variables. Rho(R) is given by: 

Rew = Gor eee 
~(N3-N) 
where «is distance ranked from 1 to n, and Y is value 
similarly ranked. N is the number of data points in the 
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10 
correspondence between the two variables. The prime lLimita- 
tion of the method is that the statistical Significance of the 
R value cannot be determined by such methods as a Students 
't' test, which assumes a normal distribution, Contrary to 
Gregory, 019638. SL82)rne However, “Some Vindication “of 
differences between regions can be obtained by a comparison 


OL sespective values of “'rho.' 


Results 
The results of a rank correlation test between land 
sale values and distance from elevators in the five designated 


areas are given in table 5-1. 


TABLES D-L 
THE *RELAPIONSHIP OF LAND SALEY VALUES TO DISTANCE 


FROM RAILWAY ACCESS POINTS 


Area R Value 
Grimshaw =OF20186 
Manning Orn 0s 
Hawk Hills Insufficient data 
Keg River Ores 6 
High Level iO) SARS) 8) 


From the table it is evident that the degree of correspondence 
WewpoOOreLOreall areas. Oi this basms othe hypothesis that land 


sale values vary with the inverse of distance from railhead 
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must be rejected. 

PEsUeroostulared sthat «distance «trom )townsitesrather 
than elevators may be the important variable in determining 
the level of land values. This relationship was examined 
by ranking values of land sold in each of the study districts 
in the pre-railway period against distance from the central 
Setelemeniutn, cach district. In addition all land sale 
values from the periods before and after railway construction 
were similarly tested for regularities. The results of these 
tests are given in tables 5-2 and 5-3. The results suggest 
that the only strong relationship between land values and 
distance is found in the Manning district. The relative 
uniformity of land quality in the Manning area has been noted 
in earlier chapters and it may be this uniformity which allows 


for stne mecognition of relationships which might be obscured 


elsewhere by differences in land quality, as Hoover (1948) has 
Suggested. From this suggestion two relevant points arise 
tomeanalyauis. "first the form of the relationship between 
land values and distance from the town of Manning will be 
examined. Second the relationship between land values and 
parameters other than distance will be examined for the other 


four areas. 


fend Values in-the: Manning Area 
Since there are only sixteen data points in this area, 
a test for normality, which must precede the use of a para~- 


metric correlation technique is not possible. The data were, 
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TABLE 5-2 
THE RELATIONSHIP GF LAND SALE VALUES TO DISTANCE FROM 


CENTRAL SETTLEMENT IN THE PRE-RAILWAY PERIOD 


Area R Value 
Grimshaw —-0.086 
Manning =()..8 
Hawk Hills lnsulpeeletentur cata 
Keg River Insufficient data 
High Level OR 07 

TABLE 5-3 


THE RELATIONSHIP OF LAND SALE VALUES TO DISTANCE FROM 


CENTRAL SETTLEMENT SINCE 1958 


Area R Value 
Grimshaw -0.086 
Manning —O29 
Hawk Hills InsurfEicient data 
Keg River O209 


High Level -0.04 
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therefore, plotted on arithmetic graph paper to determine 
whether any general trend was recognisable, and what form 
the distribution took (figure 5-1). A best-fit line might 
trend through the data points from A to B, with a negative 
Slope of low gradient. This would leave three striking 
positive anomalies, shown in the diagram, which represent 
values paid for land which are higher than the general trend 
WMaULCesuggest.. It as possible that the form or the relation— 
ship between land values and distance might be exponential 
rather than linear, with a more rapid decrease in land values 
closer to Manning than further away. However, further examin- 
ation of the data for the two sites nearest to the town 
reveals that both have a very high proportion of their total 
acreage cultivated, and this increases their value above the 
level suggested by a best-fit line. The anomalous value of 
2000 dollars, 26 miles distance from Manning, has no similar 
explanation. These results suggest that land value declines 
as distance from the town of Manning increases, but that the 
LerecrOorIiceclLine secaslow. This suggests that’ a utility is 
Sertaciead to proximity to. this town which forms the only 
Seaerplementewith agricultural service functions morth of 
Grimshaw, until the rapidly expanding town of High Level, 
Ieee veseto tne north, 1s xseached. 

Anomalies from the general distance decay gradient 
have been suggested to represent variations in soil fertility 
(Hoover, 1948). In the Manning area soil quality is fairly 


uniform, and this may be a possible explanation for the 
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recognisable distance decay gradient, that is, the trend in 
this area is not obscured by other variables. Anomalies 
from the trend were found to be related to the amount of land 
Poyecuarter section already cultivated. (In the other districts 
Considered soil type varies widely, and variations in soil 
fereility and productivity may prevent recognition of straight— 
forward relationships between two variables. Variations in 
the proportion of land already cultivated may also cause 
deviations from a general trend, with purchasers making higher 
bids for land already under cultivation. The distribution of 
land) values 1n the remaining four districts of the study area 
will now be examined to determine whether any relationship 
exists in these districts between land values and either soil 


quality, or the proportion of land already cultivated. 


endesalcs Values ein) the: Dixonvidle-Grimshaw eDilstirict 

Lnvchiiss dustract values, bid »for sland which, hadi.seme 
area cultivated were found to show a marked correspondence 
Walths acitual <acceage: cultivated, (Spearman's who = 0,.87)/4..In 
addition the two highest purchase prices also coincided with 
loncdeeaankeduastnavind genesbesteagm cu tute Wasol since 
district, under Canada Land Inventory classification. However, 
other relatively high values were found on poor organic soils, 
which tends tc confirm the importance of existing cultivated 
area in determining land values in this district. A rho 
value of 0.27 was derived for the correspondence between soil 


quality and land sale value in this GUSERLCE 2 
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thabal 
Geverted back*to grass and scrub, and involves reclearance 
Ofeene area, Weea Control and Tecul tivation. A correspon 
Gence wien sorl types (rhor= 0744) suggests that this 
factor may have some influence on the Pruce@pald €OGe and . 
The relationships between soil quality and land sale 
‘values in these districts are summarised in table 5-4. (N.B. 


Soils and land productivity are shown in Appendix B.) 


TABLE 5-4 
THE RELATIONSHIP OF LAND SALE VALUES 


TOT SORE OUALL TY 


Distavce R Value 

Grimshaw On 2! 

Hawk Hills OFZ 

Keg River 0.4 

High Level 0.44 
summary 


The results of the preceding analyses are far from 
conclusive. An inverse correspondence between land values 
and distance from the town of Manning has been identified. 
Pomicmoocuulated that tne Uniformity OL terrain andsso1l 
quality in this area best approximates a featureless plain, 
on which regularities in the variation of land values may be 
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118 
prevents the recognition of relationships between land values 
and distance from a service town or its elevators. In these 
other areas partial correspondences have been found to exist 
between price paid for land and soil quality. However, the 
relatively low correlation values derived suggest other 
factors are operative in determining land values. The 
relationships recognised suppose that land purchasers care- 
fully weigh all the possibilities and decide between them in 
amGactonaly seconomic fashion. ) ft rationality does not 
prevail the relationships might well be expected to be weak, 
as they are. Desire to be near a friend or member of the 
family, or purchase of land with a view towards ultimate 
consolidation may influence the price a purchaser is prepared 
to*bid for land=~These factors confuse the recognition “of 
systematic variations in values which may be attributed to a 


Synge variable, such as vsoll Fertility. 
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CONCLUSIONS 


cummary of Results 

Thee principal almeot, this thesis was to. test four 
Hypotheses relating to the imoact of the Great Slave Lake 
Railway on the agricultural land use of the North Peace 
River region. Detailed results and interpretation have been 
included in each chapter. A general summary of results is 


given here, 


1. An expansion of the cultivated area was noted between 
1954 and 1970, and was more pronounced in remote northern 
areas. While the railway may have acted as a further stimu- 
iiemtowexpension;einitlaimexpansion was pramaridyervelated 

Peet nee conseEructtonEoOf@accessmrOads eparticularl ya ineEne 
Fort Vermilion-High Level area. 

2. Intensity of cultivation generally declines as distance 
from settlements increases, rather than distance from railway 
access points. 

3. The distribution of crop types within the region shows 
iettlewvaniationsbetweent 1962 and,1970.) -Thesdistribution in 
1962 is shown to be related to distance from railhead at 
GeimshawyewLth oeviations fnom thetexpected patternyrelated 
to variations in micro-climate and ethnic structure. The 


similarity of the 1970 distribution suggests that possibly 
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0 
there is a time’ lag involved in farmer's response to the new 
facility. More probably farmers have become adapted to 
shipping to a railhead up to 250 miles distant. Inertia 
prevents them from changing their farming practices and 
crop emphasis. The new railway may increase their net 
recurns;, but* has *caused@no major™shifts in agricultural 
emphasis. The pattern of crops within districts approximates 
a theoretical model only where soil quality, ethnic structure 
and climate are relatively uniform. In other districts 
variations in these factors result in deviations from the 
distribution postulated. 

4, The land market in the area has not been affected by 
railway construction. Nowhere do land values show an inverse 
correlation with distance from elevators. In the Manning 
area, where the assumption of a uniform plain 1s most 
realistic, a correspondence exists between land values and 
distance from the town. Elsewhere variations in soil quality 
and percentage area cultivated apparently account EOCeVarl— 
eetons inland values* 

The four basic hypotheses must, therefore, be 
rejected. The conclusion to be drawn from these results is 
frat theeGSaR Was Had Littles elif @any "direct effect *on 
patterns of agricultural™@land use within’ the study region. 
Several possible reasons can be put forward to account for 
tis. § Ln®areas@surted*to cash cropping, wheat or oilseeds 


are the principal crops grown. The new railway decreased 
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the cost of transporting both these crops, but given the 
Botat ive Seransportabi lity on wollseeds; the greatestegain was 
expected to be in decreased costs of cereal grain shipment. 
However, the poor international. market for wheat and the 
traditional farming practices based on oilseeds provided no 
incentive for farmers in more remote districts to make 
substantial changes in their cropping practices. In addition 
LoOmthis cultural tradition isiso heavily ingrained sin certain 
groups, particularly the Mennonites of La Crete, that economic 
considerations tend to be overruled. Promised a railway as 
early as the 1920's communities in the North Peace have 
adapted their farming practices to cope with considerable 
distances to railhead, and the new railway, given present 
economic and social conditions, offered little incentive to 
change. What the GSLR may well have done is increased the 
DEOrttabihrtyson farming operatuons by decreasing urhe propor— 
BuO rho im DHOdUCE NON SCOStLSEmaAdemipaby at ransport [cos tsi ain 
addition the coming of the railway may have improved farm 
management by allowing for relatively easy import of heavy 
farm machinery -and fertilisers. » Ineshort,, the occupants +of 
the North Peace pine region had waited too long for a rail- 
Wayee Whengis was (constructed, jfarmersawere (too Setwin their 
agricultural ways to adjust, and adjustment might not, in 
any case, have been economically better for them. 

From the research carried out several general conc- 
lusions can be drawn about the methods used and the problems 


arising, and possibilities for further research suggested. 


wee 7 fhe ~s 
Be ould: aT as 

, > Ar oe 
,Afemaine' “#ihkap 1.810 20 “3869 oe 
5 ony cof - 
Sonae soa 454th Sans? Spera@ 


7 : : : _ 
- = = —— Z _ ] A¢ i] j - 7 y Bi lot oe - 
, a alSe b Os OM : — wes ; ’ 
pea Gabi veric | =: Beal it ; cn! Se) ey ut o — : 
4 a -, « 5 
= et > £ ¢ a" ; ae: 
+ 7 
7 s+ = . 2 ' } 
ry ‘Ts al ‘ ? ‘ 3 § 4 
f y es 5 2 
« 
i - 
a : : 7 
i 2 ; . 
nigties Wi Lanterp tay 2 neg pic fered litiey 
, 2s a —.- A : - a= 


: ay 

. | . vi ened : 

Sintipss 260) (S46s) of Reo ebséneh en erh) Misesegieaeg 
saad 


i 
| ~ 
cade 4 . > 3° * 2S ? Shee ~ ag -_ 
7 t 5 | r - ~~ cy ro 
7 Va =o sis 8) oF it. Peat at 
\ * 
calc: i ’ 
» 4 ~ “= - al 
- a c al 
~ “y - - a , - 
ak ae i eit 
f 
4 = : f 7 : 
C a. 2 au i“ 4 
ls 
mir. s ar r 7 
r = a 
me a | & ( 
' 0 a} a) _ a. i d a L-# 
gece? | r 
Sty . 
ll > = - y 
v } % i ‘a {is y of 4 cf . : 
ie 
H 
a * o> . ~ = fn - c* 
av 2 Saul i . af ; 
7 _ 
1 = 
‘ ' . 
7 | i 
a he » i Pa Oat bes es ME Dah to"! ay. Ce Cot 
= 


fd fon tipin sontev ihe Tine «9 bu 


a 


- 

on =o: ‘ peat y a 24 Ast! 4 bi FJ ott cts 
= 2s a > 7 

Dome He 2 lavevbe swe boty am. oaebessi ah 


_ - 


iT mm 7 
5 eed OSH, Mh 


im = cpot ‘bide. ber Sean “abot > 
a : a 
ny PPE ee ae ee 


22 
Evaluation of Methods 
1.) The sample field survey used is considered to have 
produced a fairly accurate inventory of the agricultural 
BecOurcestor thesstudy acca. spAlstoppingsinterval sot bi /2 
miles along each transect produced a considerable amount of 
information. The method also allows for an absolute estimate 
G@eeeiewi Mporgancesoivalpanticubkar cropawitningaldistrictk. 
The results obtained correspond well with what was known of 
Enepmagricultural es For example, a full survey in 
1962 showed Dixonville as concentrating on coarse grain 
production because of the climatic characteristics of the 
area. There was no basis to anticipate change in this 
district, and the 1970 sample survey again showed coarse 
Gealnsetogbe predominant .8)Similarjcerrespondencess were 
found elsewhere. The results obtained suggest that where 
limitationsssuch as lack of timelexist a sample survey based 
Onweenisetransectatechniquescansyieldtpa,quantity of reasenably 
reliable data. 
2.) The methods of generalising data in order to recognise 
significant trends have been discussed in detail in Chapter 
3. However, several points are worthy of brief re-emphasis. 
Trend surface analysis is a complex statistical technique 
requiring an appreciation of the difficulties involved. 
Particularly pertinent are the decisions of whether a surface 
ieesiognificant, and at what Vevelmtonaccep om trac mcagniticant. 
Having accepted a surface as Significant there remains the 


MooolemOteinverpretation. A Sixth OLrGer SurLace may prove 
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Nighly significant but!it “is “a difficult task to provide 
eheereticalejustitication©ol why therdistribution oft@values 
under consideration should approximate such a high-order 
polynomial. In short the technique has no explanatory power, 
and progressively higher surfaces become harder to interpret 
realistically. In many cases the trend surface merely con- 
firms what is already known about the distribution. Where 
this is the case, generalised contour mapping provides an 
adequate alternative. 
3.) The use of rank correlation methods is valuable where 
data are in the form of ordinal scales or are non-normally 
distributed. However, decisions regarding the value and 
interpretation of significance of rank correlation coefficients 
is difficult. Where possible, data should be obtained in 
interval scaling, but where data are non-normally distri- 
buted the method is a useful tool in assessing the approxi- 
mate degree of relationship between two variables. Further 
tectsatortthemmaturevand Eormvof therrelationshipecan be 
Cammuecmout elt irank icorrelation suggests ta functional corres- 
pondence between two variables. In addition, values of 'rho' 


Gant be vcompared to iidustratesinter—regi onal (differences: 


Problems Encountered 

1. The major problem encountered was the difficulty 
of isolating the impact of the railway, which was only one 
of a large number of variables which might have influenced 


agricultural practices. The approach in such a Sita ulLone.s 
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OG one weococeco sorluclimination, that is, Other things being 
equal, Lescowldsbe concluded that changes were related to 
Ban WayeiCOonsbricrion. 

2. Inadequacies of data contributed to the problem 
Giaassessing the impact of the railway. Data comparable with 
bhewl 9/0tield jsurvey existed only for 1954, eight years 
before the railway was constructed. Changes recorded in the 
intervening sixteen years could have occurred at any point 
during that period, and not necessarily in the post-railway 
period, and this has been shown to be so in some cases. Some 
data on crop predominance are available from Maxwell's 1962 
SEG jee! eWele: Golehe els specific, although valid conclusions 
eencern ing CLOp predominance Can be drawn from thi swetudy.. 

3. Possibly the major problem involved in analysing 
Ene wimpact Of the GSLR in) terms of Eheoretical concepts is 
Enat ehese concepts assume Gconomic) rationality sor farmer's 
behaviour. Rationality assumes goal maximisation where a 
saeisticer concept Might. be more appropriate (Simon, 1957)". 
Subsumed within this assumption are the influences of person- 
Buiry and cultural traditions, and) perception of economic 
and physical environment. The decision to locate in a certain 
aLea; or produce a particular crop 1S a response to a stimulus, 
but more importantly the way that stimulus is perceived and 
evaluated by the farmer. The role of culture as a significant 
formative element in the individual's perception has been 


discussed in some detail, specifically in reference to 
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Mennonite farm practices. 

Given such characteristics of human behaviour a 
stochastic rather than a deterministic land use model may be 
better able to account for observed land use patterns and 
practices, for the combined decisions of a group of indivi- 
dual decision makers may approximate the outcome of stochastic 


processes governed by probabilistic laws. 
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APPENDIX A 


SURVEY PROCEDURES AND SAMPLE SITES 
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As complete coverage of an area of approximately 7000 
Square miles was ‘eqs Sty a system of sampling was devised, 
based on a traverse technique. The study area was divided 
into township widths, and subdivided by section lines. 
Within each township band a traverse line, corresponding to a 
section boundary, was selected using random number tables. 
The traverse lines were oriented at right angles to the two 
Drincipal traffic arteries in the area the Great Slave Lake 
Railway, and the Mackenzie Highway, so that any distance decay 
gradients in the data related to these facilities might be 
recognised. 

Along each traverse a stop was planned at 1-1/2 
mile intervals. An earlier study had suggested that a four 
mile stopping interval eliminated much valuable information, 
and so the frequency of stops was increased. Since land 
sections are one mile in length, an additional half mile 
interval was selected to eliminate any systematic variations 
imeplancd use asva vCesult™ot being at a) section boundary, and 
probably therefore adjacent to an access road. At each stop 
ausdte approximately 200 yards square on cach side of the 
road was to be examined. Crop and soil type, tree cover and 
slope of land were to be recorded. 

Initial field reconnaissance suggested that modifi- 
cations to this sampling design would be necessary. Since 
theyregion 126 comprised OF 1solated egriculiural areas, 


located on the best soils of the district, and Separated by 
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vast stretches of uncleared forest, (plate A-1) continuous 
sampling would not be the most efficient procedure. [In 
addition traverses were not found to correspond with access 
roads in some cases. Since farming in any area requires an 
access road, traverses along every passable access road in 


the area were indicated. This was the procedure ultimately 


followed. All roads in the area were traversed, including 
the main highway, and site sampling carried out at one anda 
half mile intervals as outlined above. This yielded a net- 
WORK OL traverses COVering the agmicultural districts. 
Continuous belts of heavy forest were not sampled, even where 
access was possible. The complete traverse network is shown 
in figure A-l. The total number of sample sites was 530. 

The distribution of sites between districts is shown in 


table A-l. 
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PLATE A-l. An extensive stand of aspen poplar near Manning. 
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APPENDIX B 


N.B. DATA FOR THE FOLLOWING MAPS WERE PROVIDED BY THE SOIL 


SURVEY DIVISION, ALBERTA RESEARCH COUNCIL 
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Figure Bl 


Principal Soil Zones 
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